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(54) EPOXY RESIN MOLDING MATERIAL AND ELECTRONIC PART 

(57) Abstract : 

PROBLEM TO BE SOLVED: To provide an epoxy resin molding 
material slightly causing chip shifts, voids and wire 
sweeps in a thin surface mounting type package and 
having excellent reflow resistance and an electronic 
part device having an element sealed with the epoxy 
resin molding material. 

SOLUTION: The epoxy resin molding material consists 
essentially of (A) an epoxy resin, (B) a curing agent, 
(C) a curing accelerator and (D) an inorganic filler. 
The curing agent (B) contains a phenol resin 
represented by general formula (I) (wherein, R denotes 
a hydrogen atom, a substituted or an unsubstituted 1-6C 
alkyl group; m denotes 0 or an integer of 1-2; and n 
denotes 0 or an integer of 1-10). The amount of the 
component of the phenol resin in which n is >1 is <11 
wt. %. The content of a polyfunctional phenol resin 
containing >3 phenolic hydroxy groups on the average in 
one molecule is <10 wt. % in the total amount of the 
curing agent (B) . 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim l] (A) The epoxy resin molding compound whose content of the polyfunctional 
phenol resin which an epoxy resin, the (B) curing agent, the (C) hardening accelerator, 
and the (D) inorganic bulking agent are used as an indispensable component, the (B) 
curing agent is shown by the following general formula (I), and the n= 1 or more amounts 
of components contain 11 or less % of the weight of phenol resin, and contains a 
phenolic hydroxyl group by three or more averages in 1 intramolecular is less than 10 % 
of the weight in (B) curing agent whole quantity. 
[Formula 1] 




(Here, R shows the alkyl group of a hydrogen atom, a permutation, or the unsubstituted 
carbon numbers 1-6, m shows the integer of 0, or 1-2, and n shows the integer of 0, or 
1-10.) 

[Claim 2] (B) The epoxy resin molding compound containing the dicyclopentadiene mold 
phenol resin in which a curing agent is shown by the following general formula (II) 
according to claim 1. 
[Formula 2] 

V V (R*) m R j/ » (K, R 1 

(Here, Rl and R2 are chosen respectively independently of a hydrogen atom and the alkyl 
group of carbon numbers 1-6, and even if all m pieces are the same, they may differ. ) m 
shows the integer of 0, or 1-6, and n shows the integer of 0, or 1-10. 
[Claim 3] The epoxy resin molding compound according to claim 2 whose average of n of 
the dicyclopentadiene mold phenol resin shown by the general formula (II) is less than [ 
0 or more ] 0. 5. 

[Claim 4] (A) The epoxy resin molding compound containing the epoxy resin in which an 
epoxy resin is shown by the following general formula (III) according to claim 1 to 3. 
[Formula 3] 




(Here, R shows the alkyl group of a hydrogen atom, a permutation, or the unsubstituted 
carbon numbers 1-6, and even if all m pieces are the same, it may differ.) m shows the 
integer of 0, or 1-2, and n shows the integer of 0, or 1-10. 

[Claim 5] (A) The epoxy resin molding compound containing the epoxy resin in which an 
epoxy resin is shov/n by the following general formula (IV) according to claim 1 to 4. 
[Formula 4] 
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CH r CH-CH^ 




O 



(IV) 



(Here, Rl and R2 are chosen respectively independently of a hydrogen atom and the alkyl 
group of carbon numbers 1-6, and even if all m pieces are the same, they may differ.) m 
shows the integer of 0, or 1-6, and n shows the integer of 0, or 1-10. 
[Claim 6] (A) The epoxy resin molding compound containing the epoxy resin in which an 
epoxy resin is shown by the following general formula (V) according to claim 1 to 5. 
[Formula 5] 



(Here, Rl is chosen from the alkyl group of a hydrogen atom, a permutation, or the 
unsubstituted carbon numbers 1-6, and even if all are the same, it may differ.) R2 and 
R3 show the hydrocarbon group of a hydrogen atom, a permutation, or the unsubstituted 
carbon numbers 1-12, m shows the integer of 0, or 1-4, and n shows the integer of 0, or 



[Claim 7] (A) The epoxy resin molding compound according to claim 1 to 6 in which an 
epoxy resin contains either [ at least ] a sulfur atom content epoxy resin or a biphenyl 
mold epoxy resin. 

[Claim 8] Electronic-parts equipment equipped with the component in which the closure 
was carried out by the epoxy resin molding compound according to claim 1 to 7. 

[Translation done. ] 




1-5. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is excellent in a fluidity, and there are few 
generating of a chip shift and the amounts of wire sweeps in a thin surface mount mold 
package, and it relates to electronic-parts equipment equipped with the epoxy resin 
molding compound excellent in ref low-proof nature, and the component closed by this 
epoxy resin molding compound. 
[0002] 

[Description of the Prior Art] From the former, the epoxy resin molding compound is 
widely used in the field of the electronic-parts closures, such as a transistor and IC. 
As this reason, it is because the epoxy resin maintains balance in many properties, such 
as an electrical property, moisture resistance, thermal resistance, a mechanical 
characteristic, and an adhesive property with an insertion article. Especially the 
combination of polyglycidyl ether of o-cresol-form aldeyde novolac and a phenol novolak 
curing agent is excellent in these balance, and has become the mainstream of the base 
resin of the molding material for the closures. In recent years, the package of the pin 
inserting type of the former [ equipment / electronic-parts ] to a surface mount mold is 
becoming in use with high-density-assembly-izing to the printed wired board of 
electronic parts. In order that IC of a surface mount mold, LSI, etc. may make packaging 
density high and may make mounting height low, it is a thin shape and a small package, 
and the occupied volume to the package of a component becomes large, and the thickness 
of a package is becoming very thin. Especially, with a package with very thin thickness, 
such as TS0P (Thin Small Outline Package) and TQFP (Thin Quad Flat Package), when the 
fluidity of the epoxy resin molding compound for the closures is low, a chip shift will 
occur at the time of shaping, a void will occur by these shifts, or the thick balance of 
an up-and-down epoxy resin molding compound will collapse, and it will become the factor 
which reduces reflow-proof nature. Moreover, since the number of pins per package 
increases with increase of packaging density, the gold streak used for connection of a 
component and a lead inside a package is also long, and those pitches are also becoming 
narrow, case [ therefore, ] the fluidity of an epoxy molding material is low — 
deformation (wire sweep) of a gold streak — causing — a gold streak — it will become 
the factor of the malfunction by contact, an open circuit, etc. of comrades. Then, 
although examination which raises the fluidity of an epoxy resin molding compound is 
performed, it has not resulted in sufficient solution. 
[0003] 

[Problem(s) to be Solved by the Invention] This invention was made in view of this 
situation, is excellent in a fluidity, and there tends to be little generating of the 
chip shift in a thin surface mount mold package, a void, and a wire sweep, and it tends 
to offer electronic-parts equipment equipped with the epoxy resin molding compound 
excellent in reflow-proof nature, and the component closed by this epoxy resin molding 
compound. 
[0004] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, 
as a result of repeating examination wholeheartedly, this invention persons find out 
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that the above-mentioned purpose can be attained by the epoxy resin molding compound 
which blended the curing agent of specific structure, and came to complete this 
invention. 

[0005] Namely, this invention (l) The (A) epoxy resin, the (B) curing agent, (C) A 
hardening accelerator and the (D) inorganic bulking agent are used as an indispensable 
component. The (B) curing agent It is shown by the following general formula (I) and the 
n= 1 or more amounts of components contain 11 or less % of the weight of phenol resin. 
And the content of the polyfunctional phenol resin which contains a phenolic hydroxyl 
group by three or more averages in 1 intramolecular is related with the epoxy resin 
molding compound which is less than 10 % of the weight in (B) curing agent whole 
quantity. 
[Formula 6] 



However, R shows the alkyl group of a hydrogen atom, a permutation, or the unsubstituted 
carbon numbers 1-6 by the general formula (I), m shows the integer of 0, or 1-2, and n 
shows the integer of 0, or 1-10 by it. 

[0006] (2) In the epoxy resin molding compound of the above-mentioned (1) publication, 
it is desirable to contain the dicyclopentadiene mold phenol resin in which the (B) 
curing agent is shown by the following general formula (II). 
[Formula 7] 



However, by the general formula (II), Rl and R2 are chosen respectively independently of 
a hydrogen atom and the alkyl group of carbon numbers 1-6, and even if all m pieces are 
the same, they may differ, m shows the integer of 0, or 1-6, and n shows the integer of 
0, or 1-10. 

[0007] (3) In the epoxy resin molding compound of the above-mentioned (2) publication, 
it is desirable that the average of n of the dicyclopentadiene mold phenol resin shown 
by the general formula (II) is less than [ 0 or more ] 0. 5. 

[0008] (4) either of above-mentioned (1) - (3) — in the epoxy resin molding compound of 
a publication, it is desirable to contain the epoxy resin in which the (A) epoxy resin 
is shown by the following general formula (III). 
[Formula 8] 



However, by the general formula (III), R shows the alkyl group of a hydrogen atom, a 
permutation, or the unsubstituted carbon numbers 1-6, and even if all m pieces are the 
same, it may differ, m shows the integer of 0, or 1-2, and n shows the integer of 0, or 



[0009] (5) either of above-mentioned (l) - (4) — in the epoxy resin molding compound of 
a publication, it is desirable to contain the epoxy resin in which the (A) epoxy resin 
is shown by the following general formula (IV). 
[Formula 9] 






1-10. 
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However, by the general formula (IV), Rl and R2 are chosen respectively independently of 
a hydrogen atom and the alkyl group of carbon numbers 1-6, and even if all m pieces are 
the same, they may differ, m shows the integer of 0, or 1-6, and n shows the integer of 
0, or 1-10. 

[0010] (6) either of above-mentioned (l) - (5) — in the epoxy resin molding compound of 
a publication, it is desirable to contain the epoxy resin in which the (A) epoxy resin 
is shown by the following general formula (V). 
[Formula 10] 

O ™ o R o 

However, by the general formula (V), Rl is chosen from the alkyl group of a hydrogen 
atom, a permutation, or the unsubstituted carbon numbers 1-6, and even if all are the 
same, it may differ. R2 and R3 show the hydrocarbon group of a hydrogen atom, a 
permutation, or the unsubstituted carbon numbers 1-12, m shows the integer of 0, or 1-4, 
and n shows the integer of 0, or 1-5. 

[0011] (7) either of above-mentioned (l) - (6) — in the epoxy resin molding compound of 
a publication, it is desirable that the (A) epoxy resin contains either [ at least ] a 
sulfur atom content epoxy resin or a biphenyl mold epoxy resin. 

[0012] Moreover, this invention relates to electronic-parts equipment equipped with the 
component in which the closure was carried out to either of above-mentioned (1) - (7) by 
the epoxy resin molding compound of a publication. 
[0013] 

[Embodiment of the Invention] Generally the (A) epoxy resin used in this invention is 
used for the epoxy resin constituent for the closures, and there is especially no limit. 
For example, a phenol novolak mold epoxy resin, polyglycidyl ether of o-cresol-form 
aldeyde novolac, Phenols including the epoxy resin which has a triphenylmethane color 
frame, Cresol, a xylenol, resorcinol, a catechol, bisphenol A, Phenols, such as 
Bisphenol F, and/or the alpha-naphthol, the beta-naphthol, Naphthols, such as dihydroxy 
naphthalene, formaldehyde, an acetaldehyde, The novolak mold epoxy resin which carried 
out epoxidation of condensation or the novolak resin which is made to carry out 
copolycondensation and is obtained for the compound which has aldehyde groups, such as 
propionaldehyde, a benzaldehyde, and salichlaldehyde, under the acid catalyst; Bisphenol 
A, Bisphenol F The diglycidyl ether of bisphenols, such as Bisphenol S (Bisphenol mold 
epoxy resin) ; — diglycidyl ether [, such as alkylation or unsubstituted biphenol, ] 
(biphenyl mold epoxy resin); — stilbene mold epoxy resin; — hydroquinone mold epoxy 
resin; — a phthalic acid — The glycidyl ester mold epoxy resin obtained by the 
reaction of polybasic acid and epichlorohydrin, such as dimer acid; Diamino 
diphenylmethane, By the reaction of polyamine and epichlorohydrin, such as isocyanuric 
acid The glycidyl amine mold epoxy resin; dicyclopentadiene obtained and the epoxy resin 
which has the epoxidation object (dicyclopentadiene mold epoxy resin) ; naphthalene ring 
of the copolycondensation resin of phenols (naphthalene mold epoxy resin) ; Phenol 
aralkyl resin, Olefin association is oxidized by peroxy acids, such as a peracetic acid, 
epoxidation object [ of aralkyl mold phenol resin, such as naphthol aralkyl resin, ] ; — 
trimethylol propane mold epoxy resin; — terpene modified epoxy resin; — the line 
obtained — an aliphatic series epoxy resin; alicycle group epoxy resin; sulfur atom 
content epoxy resin etc. is mentioned. These may be used independently or you may use 
combining two or more sorts. Especially, the novolak mold epoxy resin from a viewpoint 
of hardenability is desirable, it is desirable to contain the dicyclopentadiene mold 
epoxy resin from a viewpoint of low hygroscopicity, and it is desirable to contain the 
diglycidyl ether (bisphenol mold epoxy resin), sulfur atom content epoxy resin, or 
biphenyl mold epoxy resin of a bisphenol from a viewpoint of reflow-proof nature and a 
wire sweep. 

[0014] As a novolak mold epoxy resin, the epoxy resin shown, for example by the 
following general formula (III) is mentioned. 
[Formula 11] 
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CH r ,CH-CH^ 




CH 2/ CH-CH^ C^CH-CH- 



O 



(111) 



(R)m 



(Here, R shows the alkyl group of a hydrogen atom, a permutation, or the unsubstituted 
carbon numbers 1-6, and even if all m pieces are the same, it may differ.) m shows the 
integer of 0, or 1-2, and n shows the integer of 0, or 1-10. 

The novolak mold epoxy resin shown by the above-mentioned general formula (III) is 
easily obtained by making epichlorohydrin react to novolak mold phenol resin. 
Especially, as R in a general formula (III), the alkyl group of the carbon numbers 1-6, 
such as a hydrogen atom, a methyl group, an ethyl group, a propyl group, butyl, an 
isopropyl group, an isobutyl radical, and t-butyl, is desirable, a hydrogen atom or a 
methyl group is more desirable, and a methyl group is still more desirable. As for m, 0 
or 1 is desirable, and 1 is more desirable. The integer of n of 0, or 1-5 is desirable. 
As desirable structure of the novolak mold epoxy resin shown by the above-mentioned 
general formula (III), the o-cresol novolak mold epoxy resin shown, for example by the 
following general formula (VI) is mentioned. In order to demonstrate the engine 
performance, as for the loadings in the case of using a novolak mold epoxy resin, it is 
desirable to consider as 20 % of the weight or more to the epoxy resin whole quantity, 
its 30 % of the weight or more is more desirable, and its 40 % of the weight or more is 
still more desirable. 
[Formula 12] 



(Here, n shows the integer of 0, or 1-5. ) 

[0015] As a dicyclopentadiene mold epoxy resin, the epoxy resin shown, for example by 

the following general formula (IV) is mentioned. 
[Formula 13] 



(Here, Rl and R2 are chosen respectively independently of a hydrogen atom and the alkyl 
group of carbon numbers 1-6, and even if all m pieces are the same, they may differ. ) m 
shows the integer of 0, or 1-6, and n shows the integer of 0, or 1-10. 
As Rl in the above-mentioned formula (IV), for example, the alkyl group of the carbon 
numbers 1-6, such as a hydrogen atom, a methyl group, an ethyl group, a propyl group, 
butyl, an isopropyl group, an isobutyl radical, and t-butyl, is mentioned, especially, 
an alkyl group and hydrogen atoms, such as a methyl group and an ethyl group, are 
desirable, and a methyl group and a hydrogen atom are more desirable. As R2, for 
example, the alkyl group of the carbon numbers 1-6, such as a hydrogen atom, a methyl 
group, an ethyl group, a propyl group, butyl, an isopropyl group, an isobutyl radical, 
and t-butyl, is mentioned, and a hydrogen atom is desirable especially. As for m, 0 or 1 
is desirable, and 0 is more desirable. The integer of n of 0, or 1-5 is desirable. As 
desirable structure of the dicyclopentadiene mold epoxy resin shown by the 
above-mentioned general formula (IV), the dicyclopentadiene mold epoxy resin shown, for 
example by the following general formula (VII) is mentioned. In order to demonstrate the 
engine performance, as for the loadings in the case of using a dicyclopentadiene mold 
epoxy resin, it is desirable to consider as 1 - 30 % of the weight to the epoxy resin 
whole quantity, and its 5 - 20 % of the weight is more desirable. 
[Formula 14] 





(IV) 
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CH 2 hch-CH^ 




CI ^2> CH -CH2. CH^CH-CH^ 



O 



(VII) 



(Here, n shows 0 or 1. ) 

[0016] As diglycidyl ether (bisphenol mold epoxy resin) of a bisphenol, the epoxy resin 
shown, for example by the following general formula (V) is mentioned. 
[Formula 15] 



(Here, Rl is chosen from the alkyl group of a hydrogen atom, a permutation, or the 
unsubstituted carbon numbers 1-6, and even if all are the same, it may differ.) R2 and 
R3 show the hydrocarbon group of a hydrogen atom, a permutation, or the unsubstituted 
carbon numbers 1-12, m shows the integer of 0, or 1-4, and n shows the integer of 0, or 



As Rl in the above-mentioned general formula (V), for example, the alkyl group of the 
carbon numbers 1-6, such as a hydrogen atom, a methyl group, an ethyl group, a propyl 
group, butyl, an isopropyl group, and t-butyl, is mentioned, especially, an alkyl group 
and hydrogen atoms, such as a methyl group and an ethyl group, are desirable, and a 
methyl group and a hydrogen atom are more desirable. As R2 and R3, for example A 
hydrogen atom, a methyl group, an ethyl group, The alkyl group of the carbon numbers 
1-6, such as a propyl group, butyl, an isopropyl group, an isobutyl radical, and 
t-butyl, Alkenyl radicals, such as a vinyl group, an allyl group, and a butenyl group, a 
phenyl group, a biphenyl radical, Aryl groups, such as 1-naphthyl group and 2-naphthyl 
group, o-tolyl group, m-tolyl group, p-tolyl group, 2, 3-xylyl group, 2, 4-xylyl group, 
o-KUMENIRU radical, Alkyl group permutation aryl groups, such as m-KUMENIRU radical, 
p-KUMENIRU radical, and a mesityl radical, The hydrocarbon group of the permutation of 
the carbon numbers 1-12, such as an alkyl halide radical, an amino-group permutation 
alkyl group, and a sulfhydryl group permutation alkyl group, or unsubstituted 
monovalence is mentioned. Especially, a hydrogen atom, a methyl group, an ethyl group, a 
phenyl group, and a biphenyl radical are desirable, and a methyl group and a phenyl 
group are more desirable. As for m, 0, 1, or 2 is desirable, and 0 is more desirable. 
The integer of n of 0, or 1-3 is desirable. As desirable structure of the diglycidyl 
ether of the bisphenol shown by the above-mentioned general formula (V), the epoxy resin 
shown, for example by the following general formula (VIII) and (IX) is mentioned. In 
order to demonstrate the engine performance, as for the loadings in the case of using 
the diglycidyl ether of a bisphenol, it is desirable to consider as 1 - 30 % of the 
weight to the epoxy resin whole quantity, and its 5 - 20 % of the weight is more 
desirable. 
[Formula 16] 



(Here, n shows the integer of 0, or 1-3. ) 

[0017] The epoxy resin shown for example, by the following general formula (X) as a 
sulfur atom content epoxy resin is mentioned. 
[Formula 18] 




<V) 



1-5. 




(Here, n shows the integer of 0, or 1-3. ) 
[Formula 17] 
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(Here, Rl is chosen from the alkyl group of a hydrogen atom and a permutation, or the 
unsubstituted carbon numbers 1-6, and even if all are the same, it may differ.) m shows 
the integer of 0, or 1-4, and n shows the integer of 0, or 1-3. As Rl in the 
above-mentioned general formula (X), for example, the alkyl group of the carbon numbers 
1-6, such as a hydrogen atom, a methyl group, an ethyl group, a propyl group, butyl, an 
isopropyl group, an isobutyl radical, and t-butyl, is mentioned, especially, a hydrogen 
atom and a methyl group, an ethyl group, a propyl group, and t-butyl are desirable, and 
a hydrogen atom, a methyl group, and t-butyl are more desirable. As for m, 0, 1, or 2 is 
desirable, and 2 is more desirable. As for n, 0, 1, or 2 is desirable. As desirable 
structure of the sulfur atom content epoxy resin shown by the above-mentioned general 
formula (X), the epoxy resin shown, for example by the following general formula (XI) is 
mentioned. 
[Formula 19] 



(Here, n shows 0, 1, and 2. ) 

In order to demonstrate the engine performance, as for the loadings in the case of using 
a sulfur atom content epoxy resin, it is desirable to consider as 1 - 40 % of the weight 
to the epoxy resin whole quantity, and its 10 - 30 % of the weight is more desirable. 
[0018] The epoxy resin shown for example, by the following general formula (XII) as a 
biphenyl mold epoxy resin is mentioned. 
[Formula 20] 



(Here, Rl is chosen from the alkyl group of a hydrogen atom and a permutation, or the 
unsubstituted carbon numbers 1-6, and even if all are the same, it may differ. ) m shows 
the integer of 0, or 1-4, and n shows the integer of 0, or 1-3. As Rl in the 
above-mentioned general formula (XII), for example, the alkyl group of the carbon 
numbers 1-6, such as a hydrogen atom, a methyl group, an ethyl group, a propyl group, 
butyl, an isopropyl group, an isobutyl radical, and t-butyl, is mentioned, especially, a 
hydrogen atom and a methyl group, and an ethyl group are desirable, and a hydrogen atom 
and a methyl group are more desirable. As for m, 0, 1, or 2 is desirable, and 2 is more 
desirable. As for n, 0, 1, or 2 is desirable. As desirable structure of the biphenyl 
mold epoxy resin shown by the above-mentioned general formula (XII), the epoxy resin 
shown, for example by the following general formula (XIII) is mentioned. 
[Formula 21] 



(Here, n shows 0, 1, and 2. ) 

When using a biphenyl mold epoxy resin, in order to demonstrate the engine performance, 
as for the loadings, it is desirable to consider as 1 - 40 % of the weight to the epoxy 
resin whole quantity, and its 10 - 30 % of the weight is more desirable. 
[0019] As for the loadings of the above-mentioned novolak mold epoxy resin, a 
dicyclopentadiene mold epoxy resin, the diglycidyl ether of biphenol, a sulfur atom 
content epoxy resin, and a biphenyl mold epoxy resin, it is desirable to consider as 50 
% of the v/eight or more in all to the epoxy resin whole quantity, its 60 % of the weight 
or more is more desirable, and its 80 % of the weight or more is still more desirable. 
Furthermore, as for the rate in the case of using the above-mentioned epoxy resin 
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together, it is desirable that the weight ratios of total amount/ (novolak mold epoxy 
resin) of (a dicyclopentadiene mold epoxy resin, the diglycidyl ether of biphenol, a 
sulfur atom content epoxy resin, and a biphenyl mold epoxy resin) are 1 / 5 - 4/1, 1/4 
- 3/1 are more desirable, and 1 / 3 - 2/1 are still more desirable. When the rate of the 
total amount of (a dicyclopentadiene mold epoxy resin, the diglycidyl ether of biphenol, 
a sulfur atom content epoxy resin, and a biphenyl mold epoxy resin) increases too much, 
it is in the inclination for a degree of hardness to fall at the time of heat, and when 
the rate of a novolak mold epoxy resin increases too much, it is in the inclination for 
ref low-proof nature to fall. 

[0020] The (B) curing agent used in this invention contains at least the phenol resin 
shown by the following general formula (I). It is 11 or less % of the weight in the 
phenol resin in which the n= 1 or more amounts of components in a general formula (I) 
are shown by the general formula (I), and that by which the content of the 
polyfunctional phenol component which contains a phenolic hydroxy 1 group by three or 
more averages is alike other than this, and is generally used for 1 intramolecular into 
(B) curing agent whole quantity by the epoxy resin molding compound for the closures 
that what is necessary is just less than 10 % of the weight can also be used together. 
[Formula 22] 



(R)m \ (R)m / n (R)m 

(Here, R shows the alkyl group of a hydrogen atom, a permutation, or the unsubstituted 
carbon numbers 1-6, m shows the integer of 0, or 1-2, and n shows the integer of 0, or 



[0021] As R in the above-mentioned general formula (I), for example, the alkyl group of 
the carbon numbers 1-6, such as a hydrogen atom, a methyl group, an ethyl group, a 
propyl group, butyl, an isopropyl group, an isobutyl radical, and t-butyl, is mentioned, 
especially, a hydrogen atom, a methyl group, and an ethyl group are desirable, and a 
hydrogen atom and a methyl group are more desirable. As for m, 0, 1, or 2 is desirable, 
and 0 is more desirable. As for n, 0, 1, or 2 is desirable. As desirable structure of 
the phenol resin shown by the general formula (I), the phenol resin shown by the 
following general formula (XIV) is mentioned, for example. 
[Formula 23] 



Although the phenol resin shown by the above-mentioned general formula (I) makes the 
constituent structure by which n is shown for the integer of 0, or 1-10, the n= 1 or 
more amounts of components are 11 or less % of the weight of the whole phenol resin 
shown by the general formula (I) as those rates, its 10 or less % of the weight is 
desirable, and its 5 or less % of the weight is more desirable. When larger than 11 % of 
the weight, it is in the inclination for a fluidity, reflow-proof nature, and wire sweep 
nature to fall. The n= 1 or more amounts of constituents of the phenol resin shown by 
the general formula (I) can be calculated from the surface ratio which could ask for by 
the well-known approach conventionally for example, which was measured by the gel 
permeation chromatograph. 

[0022] In order to acquire the effectiveness of this invention, the amount of components 
of n= 0 in the phenol resin shown by the general formula (I) is important, and they can 
take the isomer structure shown by following general formula (XV) - (XVII). Although 
especially the ratio of these isomers is not limited, it is desirable that the structure 
shown by the general formula (XVII) in the component whole quantity of n= 0 in the 
phenol resin shown by the general formula (I) is 10 - 60 % of the weight, and it is more 
desirable that it is 20 - 40 % of the weight. When fewer than 10 % of the weight, the 
softening temperature of phenol resin becomes low and it is in the inclination for 
workability to fall, and when it increases more than 60 % of the weight, there is an 
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inclination for the softening temperature of phenol resin to become high and for 
distribution in an epoxy resin molding compound to become inadequate. 
[Formula 24] 






[0023] Generally as a curing agent which can be used together to the phenol resin shown 
by said general formula (I) as a (B) curing agent of this invention, it is used for the 
epoxy resin constituent for the closures, and there is especially no limit. For example, 
a phenol, cresol, resorcinol, a catechol, bisphenol A, Phenols and/or alpha-naphthol, 
such as phenylphenol and an aminophenol, Naphthols, formaldehyde, such as beta-naphthol 
and dihydroxy naphthalene, An acetaldehyde, propionaldehyde, a benzaldehyde, Aldehyde 
groups, such as salichlaldehyde The phenol aralkyl resin compounded under an acid 
catalyst in the compound which it has from condensation or the novolak mold phenol 
resin; phenols which is made to carry out copolycondensation and is obtained and/or 
naphthols, dimethoxy paraxylene, or a bis (methoxymethyl) biphenyl, Aralkyl mold phenol 
resin, such as naphthol aralkyl resin; Are compounded by copolymerization from phenols 
and/or naphthols, and a cyclopentadiene. Dicyclopentadiene mold phenol resin, 
dicyclopentadiene mold naphthol resin; terpene denaturation phenol resin; biphenyl mold 
phenol resin; triphenylmethane color mold phenol resin etc. is mentioned, and these may 
be used independently or you may use combining two or more sorts. Especially, from a 
viewpoint of low hygroscopicity, dicyclopentadiene mold phenol resin is desirable. 
[0024] As dicyclopentadiene mold phenol resin, the phenol resin shown, for example by 
the following general formula (II) is mentioned. 
[Formula 27] 



(Here, Rl and R2 are chosen respectively independently of a hydrogen atom and the alkyl 
group of carbon numbers 1-6, and even if all m pieces are the same, they may differ. ) m 
shows the integer of 0, or 1-6, and n shows the integer of 0, or 1-10. 
For example, the alkyl group of the carbon numbers 1-6, such as a hydrogen atom, a 
methyl group, an ethyl group, a propyl group, butyl, an isopropyl group, an isobutyl 
radical, and t-butyl, is mentioned, as Rl and R2 in the above-mentioned general formula 
(II), especially, a hydrogen atom and a methyl group are desirable, and a hydrogen atom 
is more desirable. Although n can take the integer of 0, or 1-10 to arbitration, it is 
desirable that the amount of components expressed with n= 1 or more integers is 30 or 
less % of the weight in a general formula (II), and its 20 or less % of the weight is 
more desirable. When [ than 30 % of the weight ] more, it is in the inclination for a 
fluidity to fall. Moreover, when n of each component contained in the dicyclopentadiene 
mold phenol resin shown by the above-mentioned general formula (II) is averaged by the 
whole dicyclopentadiene mold phenol resin shown by the general formula (II), as for the 
average of n, less than [ 0 or more ] 0. 5 are desirable, 0-0.4 are more desirable, and 
0-0.3 are still more desirable. Here, it is shown that the dicyclopentadiene mold phenol 
resin shown by the above-mentioned general formula (II) consists of only 2 
organic-functions components v/hen the average of n is 0, and when the average of n is 1, 
the dicyclopentadiene mold phenol resin shown by the above-mentioned general formula 
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(II) can be considered as phenol resin of three functionality as a whole. There is an 
inclination for a fluidity to fall that the average of n is 0. 5 or more. 
[0025] Although it can use without a limit especially as softening temperature of the 
dicyclopentadiene mold phenol resin shown by the above-mentioned general formula (II), 
in order to mix to homogeneity in the epoxy resin molding compound of this invention, it 
is desirable that it is the range of 40 degrees C - 110 degrees C, and 50 degrees C - 90 
degrees C are still more desirable from a viewpoint of reflow-proof nature. As desirable 
structure of the dicyclopentadiene mold phenol resin shown by the general formula (II), 
the dicyclopentadiene mold phenol resin shown, for example by the following general 
formula (XVIII) is mentioned. 
[Formula 28] 



(Here, n shows the integer of 0, or 1-10. ) 

When using dicyclopentadiene mold phenol resin, in order to demonstrate the engine 
performance, as for the loadings, it is desirable to consider as 20 - 80 % of the weight 
to the curing agent whole quantity, its 30 - 70 % of the weight or more is more 
desirable, and its 40 - 65 % of the weight is still more desirable. When fewer than 20 % 
of the weight, the addition effectiveness is not fully demonstrated, but when [ than 80 
% of the weight ] more, a fluidity tends to fall. 

[0026] (A) although the equivalent ratio of an epoxy resin and the (B) curing agent, 

1. e. , the ratio of the number of hydroxyl groups in the curing agent to the number of 
epoxy groups in an epoxy resin, (the number of epoxy groups in the number of hydroxyl 
groups / epoxy resin in a curing agent) does not have especially a limit — each — 
unreacted — a part — in order to stop few, it is desirable to be set as the range of 
0. 5-2, and 0. 6-1. 3 are more desirable. In order to obtain the epoxy resin molding 
compound which is excellent in a moldability and solder-proof reflow nature, it is still 
more desirable to be set as the range of 0. 8-1. 2. 

[0027] As a (C) hardening accelerator used in this invention Although it is generally 
used by the epoxy resin molding compound and there is especially no limit, for example 1 
and 8-diazabicyclo [5. 4. 0] undecene-diazabicyclo [ 7, 1, and 5-] [4. 3. 0] nonene - To the 
cyclo amidine compounds and these compounds of 5, 5, 6-dibutylamino -1, and 
8-diazabicyclo [5.4.0] undecene-7 grade, maleic anhydride, The 1, 4-benzoquinone, 2, 
5-torr quinone, 1, 4-naphthoquinone, 2, 3-dimethyl benzoquinone, 2, 6-dimethyl 
benzoquinone, 2, the 3-dimethoxy-5-methyl-l, 4-benzoquinone, Quinone compounds, such as 

2, 3-dimethoxy-l, 4-benzoquinone, and phenyl-1, 4-benzoquinone, The compound which has 
intramolecular polarization which comes to add a compound with pi bonding, such as a 
diazo phenylmethane and phenol resin, Benzyl dimethylamine, triethanolamine, 
dimethylamino ethanol, The third class amines and these derivatives, such as a tris 
(dimethyl aminomethyl) phenol, 2-methylimidazole, 2-phenylimidazole, 2-phenyl-4-methyl 
imidazole, Imidazole derivatives and these derivatives, such as 2-heptadecylimidazole, 
Tributyl phosphine, methyl diphenylphosphine, triphenyl phosphine, A tris 
(4-methylphenyl) phosphine, diphenylphosphine, In organic phosphines and these 
phosphines, such as a phenyl phosphine, a maleic anhydride, The phosphorus compounds 
which have intramolecular polarization which comes to add a compound with pi bonding, 
such as the above-mentioned quinone compound, a diazo phenylmethane, and phenol resin, 
Tetra-phenyl phosphonium tetraphenylborate, TETORAFEN I RUH0SUH0N I UMU ethyl triphenyl 
borate, Tetra-permutation phosphonium tetra-permutation borate, such as tetrabuthyl 
phosphonium tetrabuthyl borate, Tetraphenylboron salts, these derivatives, etc. , such as 
2-ethyl-4-methyl imidazole tetraphenyl borate and N-methyl morpholine tetraphenyl borate, 
may be mentioned, and these one sort may be used independently, or two or more sorts may 
be combined and you may use. Especially, from hardenabil ity and a fluid viewpoint, the 
addit ion product of tertiary phosphine and a quinone compound is desirable, from a 
viewpoint of preservation stability, the addition product of a cyclo amidine compound 
and phenol resin is desirable, and the phenol novolak resin salt of diazabicycloundecen 
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is more desirable. 60 % of the weight or more in all of the loadings of these hardening 
accelerators is desirable to the hardening-accelerator whole quantity, and its 80 % of 
the weight or more is more desirable. 

[0028] Although there is especially no limit as tertiary phosphine used for the addition 
product of tertiary phosphine and a quinone compound, for example Tributyl phosphine, 
tri-cyclohexyl phosphine, a dibutyl phenyl phosphine, Butyl diphenylphosphine, ethyl 
diphenylphosphine, triphenyl phosphine, A tris (4-methylphenyl) phosphine, a tris 
(4-ethyl phenyl) phosphine, A tris (4-propyl phenyl) phosphine, a tris (4-buthylphenyl) 
phosphine, A tris (isopropyl phenyl) phosphine, a tris (t-buthylphenyl) phosphine, A 
tris (2, 4-dimethylphenyl) phosphine, a tris (2, 6-dimethylphenyl) phosphine, A tris (2, 
4, 6-trimethyl phenyl) phosphine, a tris (2, 6-dimethyl-4-ethoxy phenyl) phosphine, The 
tertiary phosphine which has aryl groups, such as a tris (4-methoxypheny) phosphine and 
a tris (4-ethoxy phenyl) phosphine, is mentioned, and triphenyl phosphine or a tris 
(4-methylphenyl) phosphine is desirable from the point of a moldability. Moreover, 
although there is especially no limit as a quinone compound used for the addition 
product of tertiary phosphine and a quinone compound, for example, o-benzoquinone, para 
benzoquinone, diphenoquinone, 1, 4-naphthoquinone, anthraquinone, etc. are mentioned, and 
para benzoquinone is desirable from a fluid viewpoint. 

[0029] Although the loadings of a hardening accelerator are not limited especially if 
they are an amount in which a hardening facilitatory effect is attained, its 0. 1 - 10 
weight section is desirable to the total quantity 100 weight section of the (A) epoxy 
resin and the (B) curing agent, and its 0. 3 - 5 weight section is more desirable. Under 
in the 0. 1 weight section, when it becomes difficult to make it harden for a short time 
and it exceeds 10 weight sections, there is an inclination for a cure rate to be too 
early and for good mold goods not to be obtained. 

[0030] The (D) inorganic bulking agent used in this invention It is what is blended with 
an epoxy resin molding compound for the improvement in on the strength on 
hygroscopicity, coef f icient-of-linear-expansion reduction, and a heat-conduction 
disposition. For example, fused silica, a crystal silica, an alumina, zircon, a calcium 
silicate, A calcium carbonate, potassium titanate, silicon carbide, silicon nitride, 
nitriding aluminum, Fine particles, such as boron nitride, beryllia, a zirconia, zircon, 
a F0SUTE light, a steatite, a spinel, a mullite, and a titania, or the bead which 
conglobated these, a glass fiber, etc. are mentioned, and these one sort may be used 
independently or you may use combining two or more sorts. Furthermore, as an inorganic 
bulking agent with fire-resistant effectiveness, compound metal hydroxides, such as a 
compound hydroxide of an aluminum hydroxide, a magnesium hydroxide, zinc borate, 
molybdic-acid zinc, and magnesium and zinc, etc. are mentioned, and these one sort may 
be used independently or you may use combining two or more sorts. Especially, from a 
viewpoint of coef f icient-of-1 inear-expansion reduction, an alumina is desirable from a 
viewpoint of high temperature conductivity [ fused silica ]. From the point of the 
fluidity at the time of shaping, or metal mold abrasiveness, the near form of the 
configuration of a bulking agent is spherically [ a globular form or ] desirable. (D) 
From a viewpoint of reduction of a moldability, hygroscopicity, and coefficient of 
linear expansion, and the improvement in on the strength, the loadings of an inorganic 
bulking agent have 70 desirable % of the weight or more to an epoxy resin molding 
compound, and its 95 or less % of the weight is more more desirable than 80 % of the 
weight mostly. At less than 70 % of the weight, when there is an inclination for reflow 
crack resistance to fall and it exceeds 95 % of the weight, there is an inclination for 
a fluidity to run short. 

[0031] Moreover, to the epoxy resin molding compound of this invention, in order to 
raise the adhesive property of a resinous principle and an inorganic bulking agent, 
well-known coupling agents, such as various si lane system compounds, such as an epoxy 
silane, a mercapto silane, an amino silane, an alkyl silane, an methacrylic silane, an 
ureido silane, and vinylsilane, a titanium system compound, aluminum chelates, and 
aluminum / zirconium system compound, can be added if needed. When these are 
illustrated, vinyl trichlorosi lane, vinyltriethoxysilane, A vinyl tris 
(beta-methoxyethoxy) silane, gamma-methacryloxpropyl trimethoxy silane, 
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gamma-methacryloxypropyl triethoxysilane, gamma-acryloxyprophyl trimethoxysilane, 
beta- (3, 4-epoxycyclohexyl) ethyl trimethoxysilane, Gamma-glycidoxypropyltrimetoxysi lane, 
gamma-glycidoxy propyl methyldimethoxysilane, Vinyltriacetoxysilane, gamma-mercapto 
propyltrimethoxysilane, gamma-am inopropyl triethoxysilane, gamma-ANIRINO 
propyltrimethoxysilane, gamma-ANIRINO propylmethyl dimethoxysilane, 
gamma-[bis (beta-hydroxyethyl) ] aminopropyl triethoxysilane, 

N-beta- (aminoethy 1) -gamma-ami nopropyl trimethoxysi lane, gamma- (beta-aminoethyl) 
aminopropyl dimethoxymethylsilane, N- (trimethoxysi lylpropyl) ethylenediamine, 
N-(dimethoxymethyl silyl isopropyl) ethylenediamine, Methyl trimetoxysilane, 
dimethyldimethoxysilane, methyl triethoxysilane, N-beta- (N-vinylbenzyl 
aminoethy 1) -gamma-aminopropyl trimethoxysilane, Gamma-chloropropyl trimetoxysilane, a 
hexa methyl disilane, vinyltrimetoxysi lane, Gamma-mercaptpropylmethyl dimethoxysilane, 
gamma-methacryloxpropyl trimethoxy si lane, gamma-methacryloxypropyl triethoxysilane, 
gamma-acryloxyprophyltrimethoxysilane, Silane system coupling agents, such as 
gamma-acryloxyprophyltriethoxysilane, Isopropylisostearoyl titanate, isopropyl tris 
(dioctylpyrophosphate) titanate, Isopropanal PIRUTORI (N-aminoethyl-aminoethyl) 
titanate, Tetra-octyl bis(JITORIDE sill phosphite) titanate, tetrapod (2 and 2-diaryl 
oxymethyl-l-butyl) bis (JITORIDESHIRU) phosphite titanate, Bis (dioctylpyrophosphate) 
oxy-acetate titanate, Bis (dioctylpyrophosphate) ethylene titanate, isopropanal PIRUTORI 
octanoyl titanate, Isopropyldimethacryl isostearoyltitanate, isopropyl tridodecyl 
benzenesulphonyl titanate, Isopropyl ISOSUTEAROIRUJI acrylic titanate, isopropanal 
PIRUTORI (dioctyl phosphate) titanate, Titanate system coupling agents, such as 
isopropyl TORIKUMIRU phenyl titanate and tetra-isopropyl bis (dioctyl phosphite) 
titanate, etc. are mentioned, and these one sort may be used independently or you may 
use combining two or more sorts. 

[0032] As for the loadings of the above-mentioned coupling agent, it is desirable that 
it is 0. 05 - 5 % of the weight to the (D) inorganic bulking agent, and its 0. 1 - 2. 5 % 
of the weight is more desirable. At less than 0.05 % of the weight, when there is an 
inclination for an adhesive property with a frame to fall and it exceeds 5 % of the 
weight, there is an inclination for a moldability to fall. 

[0033] A well-known flame retarder can be conventionally blended with the epoxy resin 
molding compound of this invention if needed. For example, an aluminum hydroxide, a 
magnesium hydroxide, a zinc oxide, stannic acid zinc, The inorganic compound containing 
metallic elements, such as zinc borate, ferrous oxide, antimony oxide, molybdenum oxide, 
and molybdic-acid zinc; Red phosphorus, Phosphorus compounds, such as phosphoric ester 
and phosphine 0KISAIT0; A melamine, A melamine derivative, melamine denaturation phenol 
resin, the compound that has a triazine ring, Lynn and nitrogen content compounds, such 
as nitrogen content compound; cyclo phosphazene, such as a cyanuric acid derivative and 
an isocyanuric acid derivative; A bromination epoxy resin, fire-resistant halogenides [, 
such as bromination phenol resin, ] ; — organometallic compound [, such as 
dicyclopentadienyl iron ] ; — the compound metal hydroxide shown with the following 
empirical formula (XIX) is mentioned. These one sort may be used independently or you 
may use combining two or more sorts. Moreover, covering which consists of the organic 
substance for the purpose, like preventing the decomposition by moisture absorption 
which raises the dispersibility to an epoxy resin molding compound, and the thing of an 
inorganic system raises hardenabili ty may be given among the flame retarders shown 
above. 

[Formula 29] 

p(MlaOb) -q(M2c0d) -r(M3c0d) andmH20 (XIX) 

(Here, Ml, M2, and M3 show a mutually different metallic element, a, b, c, d, p, q, and 
m show a positive number, and r shows 0 or a positive number. ) 
[0034] Although there will be especially no limit if Ml, M2, and M3 in the 
above-mentioned empirical formula (XIX) are a mutually different metallic element, from 
a fire-resistant viewpoint Ml The metallic element of the 3rd period, an IIA group' s 
alkaline-earth-metal element, an IVB group, It is chosen out of the metallic element 
belonging to an IIB group, a VIII group, IB group, an IIIA group, and an IVA group. It 
is desirable that M2 is chosen from an IIIB-IIB group* s transition-metals element. It is 
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more desirable that Ml is chosen from magnesium, calcium, aluminum, tin, titanium, iron, 
cobalt, nickel, copper, and zinc, and M2 is chosen from iron, cobalt, nickel, copper, 
and zinc. From a fluid viewpoint, Ml is magnesium, M2 is zinc or nickel, and the thing 
of r= 0 is desirable. Although especially a limit does not have the mole ratio of p, q, 
and r, it is r= 0 and it is desirable that p/q is 1 / 99 - 1/1. In addition, the 
classification of a metallic element was performed based on the periodic table (source* 
the 30th ** of KYORITSU SHUPPAN Co. , Ltd. issue "chemistry great dictionary 4" February 
15, 1987 miniature edition) of the long period mold with which a typical element is made 
into A subgroup and it makes a transition element B subgroup. 

[0035] Moreover, an anion exchanger can be blended with the epoxy resin molding compound 
of this invention if needed in order to raise the moisture resistance of IC, and an 
elevated-temperature neglect property. Although there is especially no limit as an anion 
exchanger and a well-known thing can be used conventionally, for example, hydrotalcites, 
the water oxide of the element chosen from magnesium, aluminum, titanium, a zirconium, 
and a bismuth, etc. are mentioned, and **** for independent may also use these combining 
two or more kinds. Especially, the hydrotalcite shown by the degree type (XX) is 
desirable. 
[Formula 30] 

Mgl-XAIX (OH) 2(C03) X/2, andmH20 .... (XX) 
(0< X<=0. 5 and m are a positive integer) 

Although there will be especially no limit if the loadings of these anion exchangers are 
ten daily doses which can catch anions, such as halogen ion, 0. 1 - 30% of the weight of 
the range is desirable to the (A) epoxy resin, and 1 - 5 % of the weight is more 
desirable. 

[0036] An adhesion promoter can be blended with the epoxy resin molding compound of this 
invention if needed. In order to raise the adhesive property of a copper frame and an 
epoxy resin molding compound especially, combination of an adhesion promoter is 
effective. Although there is especially no limit as an adhesion promoter and a 
well-known thing can be used conventionally, these derivatives and an aliphatic series 
acid-amide compound and dithiocarbamate, such as these derivatives and an anthranilic 
acid and gallic acids, such as an imidazole, triazole, tetrazole, and triazine, a 
malonic acid, a malic acid, a maleic acid, an aminophenol, and a quinoline, a 
thiadiazole derivative, etc. are mentioned, and these may be used independently or you 
may use combining two or more kinds, for example. 

[0037] A release agent may be used for the epoxy resin molding compound of this 
invention if needed, as a release agent — the polyolefine of an oxidation type or a 
non-oxidation type — the (A) epoxy resin 100 weight section — receiving — **** for 
0.01 - 10 weight sections — things — desirable — **** for 0. 1 - 5 weight sections — 
things are more desirable. When there is an inclination which becomes inadequate [ under 
the 0. 01 weight section / a mold-release characteristic ] and 10 weight sections are 
exceeded, there is an inclination for an adhesive property to fall. As polyolefine of an 
oxidation type or a non-oxidation type, the low molecular weight polyethylene whose 
number average molecular weight, such as the Hoechst A. G. make H4, and PE, PED series, 
is 500 to about 10000 is mentioned. Moreover, as release agents other than this, 
carnauba wax, montanoic acid ester, a montanoic acid, stearin acid, etc. may be 
mentioned, for example, and these one sort may be used independently, or two or more 
sorts may be combined and you may use. When using a release agent besides these together 
in addition to the polyolefine of an oxidation type or a non-oxidation type, the 
loadings have desirable 0. 1 - 10 weight section to the (A) epoxy resin 100 weight 
section, and its 0. 5 - 3 weight section is more desirable. Moreover, coloring agents, 
such as stress relaxation agents, such as silicone oil and silicone rubber powder, 
carbon black, organic dye, an organic pigment, titanium oxide, a minium, and red ocher, 
etc. can be blended with the epoxy resin molding compound of this invention as other 
additives if needed. 

[0038] If distributed mixing of the various components can be carried out at 
homogeneity, no matter v/hat technique it may use, it can prepare, but after mixing the 
component of predetermined loadings enough by a mixer etc. as general technique and the 
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epoxy resin molding compound of this invention carries out melting kneading with a roll 
mill, an extruder, etc. , it can mention the approach of cooling and pulverizing. For 
example, it can obtain by the approach of agitating and mixing to homogeneity, kneading 
by the kneader and roll which have been beforehand heated at 70-140 degrees C, an 
extruder, etc. , cooling, and grinding the specified quantity of the component mentioned 
above. It will be easy to use if it tablet-izes by a dimension and weight which suit a 
process condition. 

[0039] As electronic-parts equipment equipped with the component closed by the epoxy 
resin molding compound obtained by this invention, components, such as passive elements, 
such as active elements, such as a semiconductor chip, a transistor, diode, and a 
thyristor, a capacitor, a resistor, and a coil, are carried in supporter material, such 
as a leadframe, a tape career [ finishing / wiring ], a patchboard, glass, and a silicon 
wafer, and the electronic-parts equipment which closed the required part by the epoxy 
resin molding compound of this invention is mentioned. As such electronic-parts 
equipment, a semiconductor device is fixed on a leadframe, for example. After connecting 
the terminal area and the lead sections of a component, such as a bonding pad, by 
wirebonding or the bump, Come to close by transfer molding etc. using the epoxy resin 
molding compound of this invention. DIP (Dual Inline Package), PLCC (Plastic Leaded Chip 
Carrier), QFP (Quad Flat Package), SOP (Small Outline Package), S0J (Small Outline 
J-lead package), TS0P (Thin Small Outline Package), The common plastic molded types IC, 
such as TQFP (Thin Quad Flat Package) TCP which closed the semiconductor chip connected 
to the tape career by the bump by the epoxy resin molding compound of this invention 
(Tape Carrier Package), To wiring formed on a patchboard or glass, wirebonding, flip 
chip bonding, An active element and/or capacitors, such as a semiconductor chip 
connected with solder etc. , a transistor, diode, and a thyristor, The COB (Chip On 
Board) module which closed passive elements, such as a resistor and a coil, by the epoxy 
resin molding compound of this invention, A component is carried in the front face of 
the organic substrate in which the terminal for patchboard connection was formed at the 
hybrid IC, the multi chip module, and the rear face. After connecting wiring formed in 
the component and the organic substrate of a bump or wirebonding, BGA (Ball Grid Array), 
CSP (Chip Size Package), etc. which closed the component by the epoxy resin molding 
compound of this invention are mentioned. Moreover, the epoxy resin molding compound of 
this invention can be effectively used also for a printed circuit board. 
[0040] As an approach of closing a component using the epoxy resin molding compound of 
this invention, although the low voltage transfer-molding method is the most common, the 
injection fabricating method, compression forming, etc. may be used. 
[0041] 

[Example] Next, although an example explains this invention, the range of this invention 
is not limited to these examples. 

(Examples 1-10, examples 1-4 of a comparison) As an epoxy resin, it is an epoxy resin 
l^o-cresol novolak mold epoxy resin (weight per epoxy equivalent 195 and 62 degrees C of 
softening temperatures), the Sumitomo Chemical Co., Ltd. make — trade name ESCN-190 and 
an epoxy resin 2 : dicyclopentadiene denaturation phenol novolak mold epoxy resin (weight 
per epoxy equivalent 264 and 64 degrees C of softening temperatures) the Dainippon Ink & 
Chemicals, Inc. make — trade name HP-7200 and an epoxy resin 3*bisphenol A mold epoxy 
resin (weight per epoxy equivalent 468 and 64 degrees C of softening temperatures) The 
trade name E-1001 by Japan epoxy resin incorporated company, an epoxy resin 4* Biphenyl 
skeletal pattern epoxy resin (weight per epoxy equivalent 187 and the melting point of 
106 degrees C) Japan epoxy resin incorporated company make — trade name YX-4000 and an 
epoxy resin 5: sulfur atom content epoxy resin (weight per epoxy equivalent 242, melting 
point of 119 degrees C, trade name YSLV[ by Nippon Steel Chemical Co., Ltd. ]-120TE) 
were prepared. 

[0042] It is phenol novolak resin (a hydroxyl equivalent 100 and the melting point of 
120 degrees C) whose n= 1 or more amounts of components in a formula it is expressed 
with the curing agent 1: following general formula (XIV) as a curing agent, and are 10 % 
of the weight. Dicyclopentadiene mold phenol resin which contains a phenolic hydroxyl 
group by 2. 2 averages in the trade name bisphenol F by Honshu Chemical Industry Co. , 
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Ltd., and curing agent 2:1 intramolecular (a hydroxyl equivalent 166 and 93 degrees C of 
softening temperatures) It is expressed with the following general formula (XIV). The n= 
1 or more amounts of components in a formula Trade name DPP-L by Nippon Oil chemistry 
incorporated company, a curing agent 3 : 82 % of the weight, Phenol novolak resin whose 
average value of n is 4. 0 (a hydroxyl equivalent 106 and 80 degrees C of softening 
temperatures) The phenol aralkyl resin (a hydroxyl equivalent 176, 70 degrees C of 
softening temperatures, trade name MIREKKUSU XLC by Mitsui Chemicals, Inc. ) which 
contains a phenolic hydroxyl group by 3.5 averages was prepared for trade name TAMANORU 
758 by Arakawa chemical-industry incorporated company, and curing agent 4:1 
intramolecular. 

[0043] As a hardening accelerator, as the addition reaction object (hardening 
accelerator 1) of triphenyl phosphine and para benzoquinone, and a coupling agent 
Gamma-glycidoxypropyltrimetoxysilane (coupling agent: trade name A-187 by Nippon Unicar, 
Inc.), As an inorganic bulking agent, the mean particle diameter of 25.0 micrometers, 
the spherical fused silica of specific-surface-area of 3.3m 2/g, as a flame retarder — 
the bisphenol A mold bromine-ized epoxy resin (epoxy resin 6: Sumitomo Chemical Co., Ltd. 
make — trade name ESB-400T — ) Carnauba wax (product made from SERARIKA, Inc. N0DA) and 
carbon black (trade name MA[ by Mitsubishi Chemical, Inc. ]- 100) were prepared as 
weight per epoxy equivalent 375, 80 degrees C of softening temperatures, 48 % of the 
weight of bromine contents, an antimony trioxide, and other additives. It blended in the 
weight section which shows these in Table 1-2, respectively, roll kneading was 
performed on the kneading temperature of 80 degrees C, and the conditions for mixing 
time 10 minutes, and the epoxy resin molding compound of examples 1-10 and the examples 
1-4 of a comparison was produced. In addition, weight % in (B) curing agent whole 
quantity of Table 1 and the polyfunctional phenol resin to which a "polyfunctional 
component" contains a phenolic hydroxyl group by three or more averages in 
intramolecular 2 inside is shown. 
[Formula 31] 




(XIV) 



[0044] 
[Table 1] 
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[0046] Each following trial estimated the epoxy resin molding compound of the produced 
example and the example of a comparison. In addition, the transfer-molding machine 
performed shaping of an epoxy resin molding compound on the die temperature of 180 
degrees C, compacting pressure 6. 9MPa, and the conditions for setting-time 90 seconds. 
Moreover, postcure was performed at 180 degrees C for 5 hours. An evaluation result is 
shown in Table 2. 

(1) Spiral flow (fluid index) 

the spiral flow measurement according to EMMI-1-66 — public funds — using the mold, 
the epoxy resin molding compound was fabricated on the above-mentioned conditions, and 
flow distance (cm) was found. 

(2) Disk flow (fluid index) 

The monotonous metal mold for disk flow measurement which has the female mold of 15mm 
(H) is used. 200mm (W) x200mm(D) x — the punch of 25mm (H) , and 200mm (W) x200mm(D) x — 
5g (epoxy resin molding compound) of samples which carried out weighing capacity is put 
on the core of the female mold heated at 180 degrees C. After 5 seconds, the punch 
heated at 180 degrees C was closed, it pressed on the load of 78 Ns, and the conditions 
for setting-time 90 seconds, the major axis (mm) and minor axis (mm) of mold goods were 
measured with slide calipers, and the average (mm) was made into the disk flow. 

(3) The degree-of-hardness epoxy resin molding compound was fabricated by the 
above-mentioned process condition to the disk with a diameter [ of 50mm ] x thickness of 
3mm at the time of heat, and it measured using the Shore D mold hardness meter 
immediately after shaping. 

(4) Postcure of the disk fabricated by the water absorption above (3) was carried out on 
the above-mentioned conditions, it was left under the conditions of 85 degrees C / 85%RH 
for 168 hours, the weight change before and behind neglect was measured, and water 
absorption was evaluated. 

(5) The thickness from the leadframe top face which carried the silicone chip of 

8. 6mmxl5. OmmxO. 28mm thickness on 42 alloy leadframe of chip shift-amount L0C (Lead On 
Chip) structure to a package top face fabricated and produced TS0P (Thin Small Outline 
Package) whose thickness from 0. 22mm and a chip inferior surface of tongue to a package 
inferior surface of tongue is 0. 28mm on the above-mentioned conditions, and the chip 
shift amount was calculated from the fracture surface observation. About the chip shift, 
less than 20 micrometers of shift amounts were made into fitness, and 20 micrometers or 
more were made into the defect. 

(6) Using the same TS0P as the void yield above (5), fluoroscopy observation was 
performed on the electrical potential difference of lOOkV, and the conditions of 1. 5mA 
of currents, the existence of generating of a void with a diameter of 0. 1mm or more was 
observed, and the software X-ray measuring device (PRO-TESTby SofTek, Inc. 100 mold) 
estimated with the number of void generating packages / the total number of packages. 

(7) The 216pQFP package (gold streak: the diameter of 27 micrometer, 4. 1mm length, 
80-micrometer pad pitch) of the dimension the thickness of 24x24x1. 4mm which carried the 
silicone chip of 5. 8x5. 8x0. 3mm thickness on the wire sweep **** leadframe was fabricated 
and produced on the above-mentioned conditions using the epoxy resin molding compound. 
The software X-ray measuring device (PRO-TESTby SofTek, Inc. 100 mold) performed 



15 of 16 



8/3/2006 3:14 PM 



JP,2QQ3-29?i8\A [DETAILED DESCRIPTION] http://ww4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 

fluoroscopy observation for the obtained package on the electrical potential difference 
of lOOkV, and the conditions of 1. 5mA of currents, amount of wire sweeps (amount of 
flow) /(gold streak merit) (unit %) was measured, and the average of ten package numbers 
estimated. 

(8) Fabricate 80pQFP package of the dimension the thickness of 20x14x2. Omm which carried 
the silicone chip of 8x10x0. 4mm thickness on the ref low-crack-resistance 42 alloy 
leadframe on the above-mentioned conditions using an epoxy resin molding compound. After 
performing predetermined time moisture absorption processing for the obtained package by 
RH 85 degrees C / 85%, IR reflow equipment performed reflow processing on the conditions 
for 245 degrees C / 15 seconds, the existence of a crack was checked, and the number of 
crack initiation packages / the total number of packages estimated. 



[0047] 
[Table 3] 
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[Table 4] 
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[0049] The examples 1-10 which use the (B) curing agent specified to this invention are 
good, and do not have generating of a void, either, it excels in fluidities, such as 
spiral flow and a disk flow, and it is [ a wire sweep also has each small chip shift, 
and ] excellent also in reflow-proof nature so that it may see in Tables 3 and 4. 
Especially the example 2 which is using the curing agent 2 together as a (B) curing 
agent component, and 4-10 are excellent in reflow crack resistance. On the other hand, 
in the examples 1-4 of a comparison which do not contain the (B) curing agent specified 
to this invention, it is inferior to a chip shift, a void yield, a wire sweep, or 
reflow-proof nature as compared with the example. 
[0050] 

[Effect of the Invention] If electronic parts, such as IC and LSI, are closed using the 
epoxy resin molding compound of this invention, since there can be little chip shift and 
generating of a void also in a thin surface mount mold package like TS0P, the 
outstanding wire sweep nature and reflow-proof nature can be shown and reliable 
electronic-parts equipment can be obtained, the industrial value is size. 

[Translation done. ] 
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ycDgJ^tcj; 0 f#e.n§ 7*U -7-7^7 5 ySix^^i/ffl 
m ; -7-7 7 p^7* -7x y 1 7 x 7 -;Mi<E>«i6£«ig 
©xjp+S/ffcHi (-7-7 7 a ^ -7x >fx#* i/ffi 
SI) ;t7^U>I^t§x^« (t7^l/> 
Sx3j?+->fltffi) ; 7x7-;l/- 7y)l*;imm, 77 
• 77;U*;WS8g#<077;l/+;l/S7x7-;l/1i 
flg©x#+Mb14l : h U 79 L n-;U7n^>Sx^+->' 
r;t"^:/g1fx#*-7®Bg ; *U7^ 



30 Bi;jJi 




AW^ns. cn&%#$6-efflv^Tfc2aw±%ffl* 

7*7 *y ^ffixjH*2/8ffliAW* L < , ffi«Sitt4>K£ 
*» 5> B -7-7 7 p ^7 7 -7x > S!x#* 5/fflB§«r£*rT 5 
CtWSK, jSU7P-i4R0 : 77-V-X7i'-7 
oKjS*^ 6 fi tT x 7 x 7 -7 7* 'J -7 -7;l/x-r ;l/ 
(tX7x7-^x^+-><Sfj§) , atMS^^x* 
*->fflHXtttT7xxyi/^x#*->^||§^awr5 c i: 

[0 0 14] 74-^-y7Sx^+->^SgtLT«, fct 
^.tfTffi-SSSt (III) ■P^*nsx#+i/8}||g5*^ 

tf^nso 
[fti i] 

CH^CH-CH^ 



^-4— CH 2 — Q (II I) 
(R)m' ( R ) m 



6Q7;l/+;I/a*/T>L, mfa^TA^|Bl-T-tS^oTl.> 50 1-1 OWli^fc ) 



(5) 



2003-292583 



7 



8 



±te-fi§5K (in) T*^n5y#7'^si^->i 

€>» -»S (III) *©Ri:LT(i, zk*K^ 

& Wvr^l/S, t-7*/i/£«©K*ai~6®7/i/ 

<, l*Ut)jf$LV\ ntt0Xttl~5OWWW** 

CH^CH-CHz, 
O 



CH^CH-CHj 
-4-CHi - 



* ±8B-fiftS (HI) fi?n5/#7 7^Ix^ 
* >>fiHliO» $ L I « <b L"OJ> tit*. tfTE-BK 

(vi) v*-£ti&*frh?uy->i; # 7 7»H4?* 

<> 3 0Mfi%«±tf«fc»>#8:L<, 4 0fifi%J-X±tf 

Kb 1 2] 

CH^CH-CH^ 

CH 3 

(VI) 




(net', ntt0Xti1~5<DgS*^f„ ) 
[0 0 15] i?i/ta^>Zi/x.ym^X*>'ffimtL 
Ttt, fefc^HTFIE-flK (IV) fS?n5Xi|?+->«|J!i 



[ffci 3] 



\ / 
o 



CH^CH-CH^ 



R 1 X (R^m R 



CH 2 -CH-CH 



(R 2 )™ R 



(IV) 



■ptSft^TVTfei^o mfiOXti 1 ~6 0fiSS*^ 
U n&OXti 1 ~ 1 OOSS^-To ) 
±f5S (IV) *©R' fcl/Ctt, fefcAtf. *3RJS?, 
*^;l/S, x^;bS, ^nl^l/S, :7f7l/K, -TV^n 

m<or>^)imBafymw. : ?-t)m^L<, tf-kWkxs 30 

**Iii ; ?#«fc9#3:U\, R z t LTtS, fcfcittf, 7j< 
sKJSTf* *7^14S, x^l/il, 7Ptf;l4k 

CH^CH-CH^ CH r/ CH-CH 2 



rft 1 ~6<D7;l/*;bSAW?.n, 
J£3:U\, mttOXBliWffSK, 0 I, 
V\ nliOXfcl l-5CMW«»tU\ ±E-«S 

(iv) -Kssn* s^s/ * p ^y* s>x > 
o»*U^«BfifctT«, fekitlTfie-IK (Vii) 
£ n§ * p * y Z s>x >fix#* fUHfijtflPtf 

iJIi^fifcttLT i~3 ofifi%i:-rsci:^»$L 

C<t 1 4] 



CH27CH-CH2. 




(VII) 



(CCT-, nf±0X& I *tt<$ 0 ) 

[0 0 16] tTX7x/-^©v^y>'S//bX-7 L ;l/ 40 



CKvCH-CH 2 - 

o 



'■^-O-CHjCHCHf/ 



~6<07;I/*;I/SA»P)aifn. *T«W-TtH*-3T 

KfRgfc 1~12 OKffcTkJRS*^ U m f± 0 Xfi 1 ~ 4 
©SS*^ U nttOXIil-5 0Bft&a%r. ) 
±82-9*3 (V) *©R'tLTIi, fcfcjltf, *JRK 50 



Cffcl 5] 

D 2 _^(R'>n 



O-CHjO^CH, 
O 



(V) 



x^/Ug, -fuM.Mt, 73-)im. -TV 
y p tf;l/S, t - 7f-MMF©IK*« l ~ 6 (D7;P^;U 

p<^7l/S, ^"Dtryl/S, r^;l/S, -TV 



~6<D7/l/*/l/», l?x/bg, 7U/1/S, r-rX/Ug^ 
f^/V^xyl/g, 7x^1/1, (f7i^H> 1—^7 
^;HS, 2— t7^/i/S§07U-;HS, o-MJ^ 
g, m-hU;US, p-h'Jyl/S, 2, 3-*>"J;i/ 

g, 2, o-?*x;l/g, m-**x 

>is, p-tt-jim. M/^^mvr )\<3r)imw.M 

7l>-;l/g> Mny^ffc7;l/*;HS, 7 = /SB&7;U 
*;Hk ;*;l/#7hgS&7;b*;bg&£cDKiR&i~ 

fcfr-CfcjWRliB 1 , 7^/l/g, x^;l/g, 7xx/U 

O-CHfCHCH, 



/g % * 



O CH 3 o CH, 
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* l£7x-/HS#»$l,<, ^f/HW7xz;l/StfJ; 

£LV\ nB0XBl~3OW»$U>„ ±85-j» 
S (V) T'^?n§tT7.7xy-;l/0->*^*'J->> ? ;l'X- 
7;KO»*LV>^jgi:LT{i, fcfc*.UTFBH»S (VI 

7 7 x 7 -;I/<D ->*y U > 5?;I/X— ? § if£<D 

E&fttt* *Ottil6*BSr3fcttfcx#*5/ilf||§£« 
lCttLTl-3 0M%fc-f L<, 5~2 

Hfcl 6] 



10 



-O-CHjCHCH, 
O 



(V1D) 



(Cc.T\ nl±0XI± 1 ~ 3 <0S»£3Vr„ ) 



* 585 [ft 1 7 ] 



C^frCHr^C>^>J><t3^CH^ (DC) 



nliOXIi 1 ~3<088S£gVr o ) 20*3 o 
[0 0 17] SKEKJg?^X5p*S/«IIBfc LTtilJUtf [fb 1 8] 



^H-CH^^-S-^O-CHjCH 0 ^ (X) 



O 

(cc-e, r ' Rxfmmximmmnmmm. 1 

~ 6 © 7 ;b*/l/gfr e> gii* n, £T r* t S ft o T 
^Tti^. mtiOXte 1 ~4cDHtfc£jSU nliOX 

±te-ISS (X) 4>cDR' tLTIi, fefcAlf, ?K*Jg 30 
**;HS, x^;i/g, 7aif;i/g, 7^;Ug, -fy 



ir^/l/g, x^;Ug, 7*n t-7fMAW$L 
< , TksRf^ /• ^/l/SRtf t - 7>;l/«*U *) L 

nliO, 1X»2j6WSU\ ±E-»s£ (X) TtS? 

a , i: * If Tl EHRS (XI ) T*^ $ ti-S x fttHMtf 

[ffci 9] 

CHs. -CWj 



(XI) 



(cCT*, nl±0, lRt>*2^-To ) 

*Ott**»» -rSftttlCX^i/^^IC^ LT 1 
~4 0MS%i:1-5ci:A"!»^L<, I0~3 0»fi% 
U\ ♦ 

(R')m (R')m 



♦ [0 0 18] tT7x^;l/Sx^+^Jii:LTIi/ci:x 
40 ifTrte-dss (xn) T-^^nsx^+^flg^w 

[ffc2 0] 



CH 2 -CH-CHj-| 



9 H 

O-CHjCHCHj- 




'"^O-CHiCJ^CHj (XD) 

o 



(C C T\ R ' t±**K?RtfB»Xli#H»®&Xa 1 
~6<D7;l/*/l/gfr521{ftU iTA^-TilSoT 
^Tti^. mli0XHl~4O»a*a^U niiOX 50 



!ii~3osa^7S-r 0 ) 

±fS-fSS (XII) 4"DR' i:LTIi, fciiAtf, ?J« 
>c^;l/S, x^;ua, 7ae;l/S, 7^;b«, 



11 

»SU\ nttO, 1 Xtt 2 tfjf * U\ ±Id-fiSS * 




^7x-;US!x#*s4»IB*«!ffl'r*«^, ^OlB^a 10 

Tl-4 OS*%i:f 5Ci:jb<jif*L<, 1 0-301 

[0 0 19] ±KO/#7y*l!xj|«+-S/*B, 
d ~>*x >l!x#*^*K, t:'7i/-;l/© ^* 'J 
^5?j|/x— r;k BSHM?#Wx4?+i/«flM, f7i^ 
;l/Sx#+->fflfli(7)E^»{4x^+>'1ifli±fi»cMUT 

^•t>*T5 oaa%w± t-r set wjl<, 6oa 

x/-;U<r)->"^*'J S/^Ux-fvk BSftll^WxjK* 
*smm* l?7xx/l/gx#*5/«HB) <0«S/ (7#5 
7 *Sx#*>«) (DBatbtf 1/5-4/1785 
Cfctf#*L<, l/4~3/l*^«tt>»*L<, 1/ 
3~2/l#2e>£$fS:lA\, (-/7?o^->*iy 
Sx#+i/^Bi, 1 7 x /-/KDv^'J ->2>;l/X— f 

[0020] ♦swiicfc^Tfli^&n* (b) Kikai 

t4> TiE-lSS (I) T*^n§7x7- 

;i*£m?u -mac (i) t^sn= 1 w±cofig 

#fcto<HKS (I) ■P**n5 7x/-;l/»fl§4'»c 1 1 
a.«%WTT*0, fro, lSH^fc 7 x 

tftttf (B) ifl'fb^M^lei 0Mt%*S6T*ntfJ: 

[ft 2 2] 




6©7/l/+;l/a^L, miiOXS 1 ~2«ggSu n54 
0XJ41-1 0Ofift*^r. ) 
[0 0 2 1] ±K-fifc£ (I ) 4><DRtLT(4, fci:*. 
tf. 7*Slg?. x^;l/S % 7*Ptf^a, 7"f- 50 
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(XII) -P^£ft*i;7xx;bl!x#*->atl!©#3:l, 
LT(4, fc£*tfTf5-«(Xin)T**£ft3 
x#*$/«f|gjbW&n*. 

Cfk2 1] 

CH, CH, ° 

;HS, ^y^o^i/i, -fV7*^;Ht t-7>;U3S3f 

H?, *?-;l/Sfttfx^/i/gtfi?3:L<, zkfgjg^&tf 
**7l/g*<J:9j?SU\, mt4 0> iXtt2tf*?$l, 
0AU0»Sb^o ntt(K 1XH2jWSU\ 
-fiSS (I) T^$n37x7-/l/iJ8§©#$LV^§jg 
fcLTtt, fci:x.tf, TKHftiC(XIV)-?*Sn57x 

/-;i/^fli*we»n-5„ 

[ft 2 3] 




±ia-flSS (I) T'^n57x/-;l/^Sif4, ntfO 

x« 1 - 1 o<Dm&v*-£ti%mm%mm&ftt lt^ 
(i) T^^n§7x/-;nsflg±t*(Di isa%wT 

T'&tK 1 0S»%WT*W$t<, 5Sfi%J£tT#<fc 
DffgU*. 1 iSfi%<fcl)7<*^i:8ftS(itt, I'J7o 
-ttR tf 7 -f -V - 7. 7 -c - 714* WT § ffifo (C 5 o 
-ASS (I) •C 5 ^?n§7x/-;l/1SI§(Dn= 1 JW±® 

fci:;U4\ y;l/^-5x-i>3>^a-7hy77T- 

[0 0 2 2] #fgHJ3<D&m£#£fc&£ti\ -flSS 
(I) T?^c*n*7x/-;l/#K*0n = O©dt#fiW 
SB**!), *ti&t4T£-«eC (XV) - (XVII) X'tts 

tt*{4^lcK^?tl5t<DT*(4^V>*^ -ggS (I) T' 
^£nS7x/-;l«4^n = o©i£;fr±.Wc, - 

ass (xvii) T^snsjiiStf 1 o~6oia%T'$5 

<rhAW£L<, 2 o~4 omi%T££e:£:* ,! < }: , j£f 
SL^„ 1 0S&%£D^*^fc7x7->l/fflBg<SDtMt 

J:*>£<fcSi:7 x / -;HIH!BO*<fcjS3WS < * K> x* 
Cfb2 4] 

OH OH 

[ft 2 5] 
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OH 

^jr cH2 ~v/" oH (xvi) 



Cffc2 6] 



HO-<^j>-CH 2 -(^^-OH (XVII) 



[0023] #£81© (b) mtmt LTBiJie-SSS 
( i ) T*sn57i/ -nmmic mm t*# « sfb^j t 

Tt^SfcOTttlcMIBB&K 7x/-;k 
*b7— ;k U^l/i/y, *f3-;K tfX7i/-;l/ 
A, 7i-;l/7x/-;K 75/ 7x/-/l/^CD7x7 
-JimRlf/Xita-i-7 h-;k |S-t7h-;k -7* 
t Fn*7-t7£ h-;l/ii:*;i/A7;bf 
tK, 7-fe h7;Uxfc h\ 7°Dt!^->77Uxt: K, ^7 
X7;l/ft F, *U^7H/ft Kf©7;Pft FJS* 

wr « it*® t *»ttttjrFT«^xti««f^ £ -&t# 
/xa-j-7 h*5"<7*s/U>xttif* 

(p< 1^7^771/) t"7i^M5M?n57x/- 
;l/-77W/H»I, t7F-;l/-77^WKifO 
77;MvUS7x/-/MttBi ; 7x/-;MiRtf/Xti 
* 7 h -/MB 4: 5/ * o y £ 7x y c, <£ 0 

j££n§. ^7?o^y* -7x71*7 x/-/MSf]]i, 7* 
>^p^:/*v/-x>§y^7 h-;H»|g ; x;i^7^147 
x/-/MtfBg; fcT7xx;H{7x/- / /Httflg; hU7x 
^ >I7 1 7 -;l/S)i§ if^fif 5, ti> cft6% 

T*fc, fiKSttORjS*^ WJi/tu^y* 7"x >m 
7x/-/M«f@l# ! »£U\, 

[0 0 2 4] 77^n^7*7x7g!7x/-/M§}flMi: 
Ltti, fctAffFffi-fi&S (II) T*^n§7i/- 

Mt 2 7] 

(R 2 )m 
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* (llT, R'&t>*R 2 {i7j<*IM?Rt>*K*^l~6<D7 

T*t>gftoT</>T*>.J:l/\, mfiOXIi 1 ~6©BS** 
U n(iOX(il~l OOttft***. ) 
±fe-fiM (II) ^OR'StfR 2 1 LTfi, rctz.\Z, 
/Kim?, ;*77l/S, x^;i/S, 7W/U3, 777b 
S, -rv7nk!;ua, -f 7 7771/8, t-777U»t?© 
mfim. l ~ 6 ©7/l/*/l/«ftW 5>tu ft^T-fezK^ 
* 77l/«tf L < > jfciafrxW «fc o lv\ 
10 ntiOXlil-l 0©SEa*ffi3Rtffi5Ci:*^*5 

n=iw±<ofia-x?s*n5j«^«^-iss (id 

<fO30lI%KT"Pft«i:i:WSL<, 2 0fifl% 

T-rsiSiflUcfeSo $fc> ±ie-ess (id t^?ns 
•>*->7n^^ ->*x yi7i7 -Jimmied ns#^ 

^On^r-fiSS (II) T^?n5v ? '>7P'<>?> f x^ 
S7xy-;HS|g^T-¥^LfciI^ n©TOli0« 
±0. 5*#§*W3:L-<, 0-0. 4#<};<3 03:L<k 
0-0. 3jbV*6lC$?$U\> ClT, n<D¥-m % 0(D 



OH , 

R 1 (R 2 ) n 



(D) 



20 if 



30 



R 



£\ ±R-tB& (II) f^n§^7n^^-7x 
>S7x 7-;H»|gtt 2 W£#£>#fr &J8fig£*lTV> 
Scfcfcj^U n WStf i ±fE-)IS5£ (II) 

7?7j^ £ n § -7 7 * p y $ ->- x yf7i7 -/M§»£ 
ft i: L T 3 Wfitt© 7 x 7 -;UMB L T% * 5 c i: # 
nW3#0. 5tt±Tfc3i:, iffilMfeWKT 

[0 0 2 5] ±fe-)3M (II) f^tlS^^a^y 
*-7x7f!7x7-;MlflE<0(Wb5fc UTtt, ftKffllS 
ft < ffl V ^ * C £ T* £ 5 , #fg0fl© X # ^ *7fflflgjSJB 
WWfcJS— fcfi^fSfci&lCl*, 4 0°C~1 1 0°C<D 

Mli5 0t~9 0W$U\ -« (II) T*tS£ 
n 5 -7 -> ^ a ^ > ^ ^7x > ® 7 x / $} £ L t -> 

#U££L-ni, rci:^.tfT«3-ISS (XVIII) T-TK^n 

5^>7D^>^i/*i>f7x7 w e> n 

So 

[fb2 8] 



(XVID) 



(CCf, n(i0X«l~l 0«0l[»*S-r. ) 
^ n ^ 7 £ 7x 7S 7 x 7 -/MtJIS£ffl^ £> if 

ttLT20~80mM%tt%Z.tt>m%L<, 3 0~ 
7 OSa94W±AU9»SL<, 4 0~6 5fifci%#S 
&t»$U\ 2 0 Sfi%J: 9'>ft^if£l±, jg)!)P^S 

*<(STrsfiiiRUcsso so 



[0 0 2 6] (A) JL$$-y®mt (B) ffltffl£<D% 
flit, -rft^^, x^7<SB|^<DX#+7S^!C74-r 

5®fb»j^o7j<^si!{(Dit («ftay*<D*issa/x4? 

HKS^Sti«CfcA<»*U<, 0. 6-1. 3A^J:t) 

5?^tv>„ ^i4Ri>*a*Bau7D-i4icsn5x#+ 

7fflIMfiStJg^*f#i>fcA6(C(i0. 8-1. 2<DmmiC 
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[0 0 2 7] *56Wt^TfflV^nS (C) gfkffiit 

Wis 2 a [5. 4. 0] ^>"r-ty-7, 1, 5-->* 
7^ftTv/^a [4. 3. 0] /*y-5, 5, 6-->*7 
x;U7^y-l, 8-5>71fl£->*o [5. 4. 0] 7 

> x -b > - 7 ^f<D i/ ^ d 7 5 i/yVc&MBtXS £ ft 5> <Dfk 

^ti7j<vi/^>i > i, 4-^yy+/x 2, 5 

-b/MVX 1, 4-t7h*/X 2, 3->7f 

;i/^>v>y>\ 2, 2, 

3- >7h+'>-5-^f;l/-l, 4'<>7>yy > 

2, 3->>"y h+v'- 1 , 7x^1/ 
-1, 4-^>y*/ySSO*/>fb^», ^77*7 x 

f*ta l t 4 3 #?rt#ffi**rr § fk£$k ^ v V)V 

^)\>7%y, HJx?7-;l>7 5>\ >/*y.x;U7 = yx 
?y-/k MJX (>^x/l/7 57yx>rt/) 7i/-;l/ 
^<0=«75>SRt;cneoRSW*:, 2 -PRAM'S 
2-7x^;K5^/-;K 2-7i-;l<- 

4- yx/W^y"-7k 2-'\7'$'7**>;H'5£y- 

*X7^X ^f;l/i/7iz;WX7^y, HJ7i^ 
;I/*X7-fy, hUX (4-^f;l/7xZ/l/) *X7^ 
X ->*7x^l/*X7-f>, 7x-m7-fyf©t 
i't>X7 vsoiif c n 5>£>*X7 ^ >JSt;:^7j<v u-< 
±8B*y yft^%, ^^x-^W^X 7i 
y -/-HtfESF© « t, ofk£*£ttta L T & 3 #x 

rt#ffi£#rs u yit-svu. fh77x-Mxto>? 

Afh7 7i-M>l/- k f h77x^;!/*Xfc') 
Ax^;l/ h- iJ7x-Ml/- k x h77"f;Wt^$x 

•xh^PffilsKU-k 2-xf;|/-4-^f;W^ 
• t h 77x U- k N-y- ^;bt/V* U 

> • f h77x^U- h^fcDx h-77x— ;l/#n> 

ffi&tfcn&tosiiffflcftH^tf en, ens© 1 

frT't, ®ftttatf«ttttt©«^35p5 {435=^X7 > 
i:+y^{t^hOf^p^l3bWSL<, fi5iff?c£tt<0« 
£7* ?> f±-> * p 7 5 ->* yft^HS £7x7 -;I/fflag £ of* 
2jD%tf$?£L<, v ? 71ft:v'^D7>x-bXD7xy- 

;u y # 7 y z mmmtfi j: »> » * u \, ft e <d® f tflEit 

»JOE^aH®fkffiJi»l^«»C» LT^fe-ST 6 0 fifi 

[0 0 2 8] %=*7.7<(>£*S>{t£®£<DfflU<®l 

fj\ tztXlS, MJ7x;k*X7^>, h'Jj/^nM 1 
->;k-fcX7-fX •>7f^7i-M^7-fk 7x;b 
->*7 i-M>X7^X xf;l/-y7 x x;k* X 7 ^ 
(•'J7x^l/*X7^X hVX (4-yx;U7xX 
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;!/) *X7-f7, hUX (4-xf;l/7x-;l/) *X7 
hUX (4-7atf/k7xx;I/; *X7-f>> h 
UX (4-7x;U7xx;l/) *77-fX HJX (-f V 
7Pfcf;l/7xX;l/) ^7-fX HJX (t-7x;K7 
x-/W *X7-*>\ hUX (2,4-77W7iX 
;!/) *X7-r>\ HJX (2. 6-^^7xx;l/) 
*X7^X HJX (2, 4. 6- h'jyx;b7xx;I/) 
*X7^X h'JX (2,6->7f;l'-4-Xh^-> 
7xXW *X7^y> h'JX (4-yh^~>7x- 
10 )V) *7,74y, HJX (4-ih+->7xx;l/) *x 
7f >*©7y-;I/X£#r5£=*X7-r V^flff, 
ft. fiRJBtt©^ 5 tt h y 7 x x;l,*X7 h u 

X (4-^/l'7ix;l/) W7-fytfjffU>, $ 

fc, s=*x7* yt*;y{t^t<omvM\cm^t> 
nz>*/y{t&y!£LTimicfflmiz%i^t>\ tztx 

y>, 1, 4-t7h+7>, 7yh7*y>f*w 

?»n, aa&ttoagifr &t± p -^y y+y l 
20 [0029] mttimmnu^mt, mtfemwmtfm 

(A) Xstf+S/ttfflgfc (B) «fbffl«0^a-«l 0 011 
SRtCftLTO. 1-1 0fiflaP*WSL<, 0. 3-5 

SUP^^jffiu^. o. i Sfigp*8&?(4JSBSfiH"e 
f kiisww rr jsjga #n e n&i^fifR] 

So 

[0030] *»iHKfev^Tfflt^6n* (d) mmftm 

;Up>, a^7j;U->7A, K»*;l/S/^A, x^>^* 

y 7 a, mimM. mtmm, m<t7>i^, mtt^ 

^';'J7> »3X7, ^';l/n>, 7tXf7^ 
b, Xx7*^K xe^-;k h, 7^^x73?© 

xttcn5*«jKfkufetr-x, **7x»m*i: 

jfBHffJi: LT!±7j<^fk7;U5x7A, *Hfkvy*s/7 
40 A, »SiB, t'J7f>W v v7*^v/7Atffi§a 
offi^TkUfk^oifi^JKTkSWkftftt^tf&n, 

WfeiK 4^r-t, SraffiiifgiiolBjS^^^if 
182/ U Atf, SJ»eS9tt©a^*»6J±7;I/5x^»* u 

tifrzimmximmcft^mtpRZL^ (d) 

Rtf3fiSlRl±Oft^*^, x#*5/fflKfiR®*rSlc»U 
T7 0afl%W±AW*b<, 8 0Stt%J;'3^< 9 5 
50 Bfi%WT*Uf3j(?$U\ 7 0Sa%*gST-aSU7 



(10) 



17 

[0 0 3 1] *%W(DX#*f®mi$.&tt®lC 
i^StcjSUT. xtf+S/S/^X ^/l/*^h->7>, 7 

^dd^X ex/l/hyxh^i/^y, l£-;l/HJ 

h'J^h+>->7X 0- (3, 4 -x#*>>£/?n'\ 
*y>l) x^/U h U ^ h^->7X y - yj -> F*f 
yae;l/hy^ h*^S/5>» y-yys/F*^oK 
Attf-fr*?* VS-i/i/^y, \£-Jl>bV7*b*yy? 
X y-*/l/*7 , F7*nlf/l/Fy* h+-»7X y- 
75y/otf;l/hyxh^>'i/7y, y-7-U//a 

if;i/hy^ v*yy?y, y-T-v yya^ji^^-jv 

istb^yy^y. y- [t:X d?-CKn+->xf 
/W ] 7 = /7 p ntr;bhyxh+->i/7>, N-/3- 

5X y- ()3-75/if;l/) 7$/^ne^F 

N- (h'J^h*^«>y;I/^ntr 
;U) if-l/y->*7^X N — (•>7^->^;l/>"Jil' 
-fy:/ntf;l<) ifu^-^'x *^;l/F y b*^ 
•>-7X istmi/tb^yy^y, ^i/fuxf* 

■»7>, N-jS- (N-t:^K>->*;l/7$yxf 
M -y-7^S7a¥)lbV*b*yy7y. y-t 

aD7 s otr;i/h'j^ bs-yy^y. t+frVy^ 

h+->i/7X y-^^^y u*y7u\L 
/^^h+i/^X y-^^^ya+~>7 p Ptf;Uh 
Uih+-»7X y-7^ya + ->yntf;l/hy^ h 
+i/->7X y -7^ y d^-/7d tf;l/ h 'J 
5 y^vyyy&l} y7°V y?m. y v7a e;l/ h y ^ 
VXx7n^;l/^^^-h, yvywjibv* 
^f;Wn*X7i-h) f 1 **— K ^V7nW 
h'J (N-7$/xf;l/-7$/x^;W ^**-K > 
p(M',Ob) • q(M 2 c Od) • 
(CCT% M\ M 2 RDV«;5^tcg&3£Jgx;}R£ 
a, b, c, d, p, qRtfmH:IE©i&, r&OXfl 
) 

[0034] ±aeffijsa (xix) >£©m\ u'RVMUt 

{4©S£fr&a\ M l 3tj«»3ja)H©«!ai7cjis. ham© 
7;i/*y±8£JS7m ivbsl iibbl vmlk ib 



10 



20 
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*r h5*^^;Hi7> (-»'Jf->WX77^ F) 
*— K fh7 (2, 2-i?7U;l/**^f-;l/- l - 

K tfX (^^;WUn,ta7i-h) **i/7-b 

h) xfu>f^^-h> -fv:7Di£;UFy 

k -<y7De;i'->7^^ l JWvxf7D 

-YV^PtT/l/hy F7 , S/;l^<>-tf>X 

7^y;W L **-K -ryyWrt/HJ (s^^/i/* 
X7x-h) ^**-F, -Yy/ptf^hyy 571/7 x 
x;i/^#*-F, xF^^y^Dtr^trx (v^^yu 
*x7 7^fh) ^*-M?©^*-h&7Vy7yy 
^j^ffAW en, cne© i a*#an?ffl^Tt, 2 

[0032] ±ie* -y yy ^^©iH^flfi, (D) *s 

L<, 0. 1~2. 5ftft%tfJ:9ff$U\ 0. 0 5 

mm%*m-vi* 7 y-h t ©55*14* wr 3 i«iria^ 

0. 5fifi%*ffi*3fcjS«ttftMftT-r5«lRltffc&. 
[0 0 3 3] *«W©x#*S/«H|g|S}B0»tttfle*^ 

ESh SUSS). HttSft Kffcfc, §Hfc7>^x 
mt± y 77x * y 77*ym&®m<D&M7imfr£i3 



7 5^147x7- 



30 ^rffc^ftr ; ^nt^77^o'j 

©«U8ttMpy>fkft ; ^i^n^>*^xx;Ut£3No 
Wa^Sfk^^ ; TEIB^S (XIX) T*7rsZt\%mi& 

m7m<tVB%zwmf en?>o cine© 1 aswa-rffl 

fc^LfdWij©?-^ ftl«^©t©tt, x#*>>«Hg 

40 [ft2 9] 

rfM'.OO-raHiO (XIX) 

M 2 *M 1 1 B ~I I B ffil©»^&M7t^A^Stfn5 <l 

XX. ^^y, n/^bh, x>y^r;K fTC* 

aa^eatfn, m 2 *^ n^;i/h, x 7 ^k 

A^e«, M'tfv^v'^A, M 2 A^SSXiix-y7-;l/ 
T% r=0©fe©AW^LV^ p, qRtfr©t;Ht« 
50 r = 0T% p/qAM/99~l/ 



(11) 

19 

mmm am ■ &ti.mmA£%Mf r{t**»*4j 

1 9 8 7*£2£ 1 5 0©J) IC«oVTfTo 

/Co 

[0 0 3 5] *fc, *HW©X#^r->ffiBifigJBM^«C 

Mg,» A 1> (OH) 2 (C0>) 
(0<X£0. 5, mttlEOSES) 10 

M\ (A) x^+v'ISBbIcWLTO. 1~3 011% 
[0 0 3 6] *«WOx#*i/«HJgiS}B*JfsHca:, 

T**ft<, WAtf, ^5*fV-;k HJ7V-/k x h 20 
iSft^K, vn>B, U>^»» 

[0 0 3 7] *5HB©XiK*i/fflliJS}g«SKfi, &g 

mxitim<m<D#v*is74>* (a) x#*f«s 

1 OOMSPlCftLTO. 0 1~1 OBfig&ffl^Sdfc 30 
AW*L<, 0. l-SMSgPfflV^CfcjbU^ffSL 
t\ 0. 0 1 SMSP*i9STtt(lStt*^+»i:!a:5l«i^ 

a^sd, i omff«fix.i.i:srftt*wr-s<iifpi7b ,i 
iSfti!xa:if»fbS!©# u * U7 j y t lt«\ 

A+Xf H 4 ^ P E , P E D S"J - 

500-10000 «!iS0ffifl^tt# 'J x 

Tits TzhX&iiA'-f'^v'?^ ty^^Sixf 

^faoBisffjsefffl-rsis^ ^©g2£«t± (a) x# 
*'>atm 0 oaagptcwtTo. i~ioms5## 

*U<, 0. 5~3fifia5^«t!?»$U^. £fc> t<D 
mvmuffltLT, is*)a-y*jj^ i/*)n-yzSL 

mm. mt?-?y, mn* ^yfi^mvm&mftE 
[0038] *%w<D*$*'y®mi$.mttmt. 50 
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i j*yx$kfct bTtt«f»c|ijistt*< , tE^aoto 
^n, cnp»^*affl^T i £,2a^j-x±«a^t>-y:T 

fflVTtxt^o &frT*fc, #3 (XX) TiihWH 
Kb 3 0] 

i/ 2 • mH 2 O (XX) 

Ufe^©3f^a%i^-t«iHi, g£U ^>7 0~l 
4 0*CKinJ»LTfe5x-^f- x D-;k x**h;l/- 

[0 0 3 9] *^Ti#e»n§x^^^liIifi)t®«^C 

»«?^@£L, r;yf-f^*Ay K^ojR^osaHFSu 

*»l«OXjp*S/«|g|S®tt»%ffl^Th7>^7 
rfigJg^(C<tO^±LT*^, D I P (Dual Inline Pa 
ckage) , PLCC (Plastic Leaded Chip Carrier) , 
QFP (Quad Flat Package) « SOP (Small Outline 
Package) , SO J (Small Outline J-lead packag 
e) , TSOP (Thin Small Outline Package) , TQ 
F P (Thin Quad Flat Package) »W4fflflgl*± 
SIC, T-^^-\^TK/%yfumTc\,t^m^'y 
*f8WOx#*5«IBl8»#»-etJ±LfcT C P 
(Tape Carrier Package) , ElSHE^^^KJgjKL 
fc&mic, 7^t#>'f^yy < 7>J-y7^-y7#>f r 

y^y-V. ffiJStf*, *5ew©x 

d?*->8}BBfi8^tJfi-Pi*±UfeCOB (Chip On Boar 
d) t-7^-;K ;W7'J -y K I C, vyVff 7 7t->* 

*^©x>-H+i/^Ig^tf^T'«?^±L/c B 



*£aHSfi*DPP-L) 
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G A (Ball Grid Array) , CSP (Chip Size Packag 

[oo4o] *%m<Dxtf*->®mf8.&ttmzm^Tm 

[0 0 4 1] 

(HS&0H 1-10, JtttM l ~ 4 ) x#*$/«HHfc L 
T, 

5*«K (x*+5/S*i 9 5, ft£{b^ 
I^ttS^±Sig 0 D B ^ E SCN-190), 

/#7y?mx$*i/®m (x#*->3fl2 6 4, ffcfb 

^ 6 4 °c, *B#-r >*ft^i*«ic^a«isa*H p 

-7 2 0 0) , 

I**'>«I3 : li77iy-;l/ASl*+i'»I (X 20 
#*'>Sii4 6 8, <*{t^6 4"C, •»^>'X*+i'U 
^ttS^ttSli&fifcE- 10 0 1), 

+ ->Mafll 8 7, S*l 0 6°C, 5?t;^I#ti'l/j; 
>«S^aiaSp n p« Y X - 4 0 0 0 ) , 
x#*j>*BB5 : iig[E?^*x#+S/«Jll (i;J-:*-> 
SS2 4 2, M£l 1 9°C, frB§afb^1*S£tti^p D p 
SYSLV-1 2 0TE) ^rfflSLfco 
[0 0 4 2] JEffclfflfcLTfi 

Kftffl 1 : (XIV) TS£niW<On = 1 W 30 

Hg (zkHSSS 10 0, M£ 1 2 o°c, #ft|{b'#i3ttt 
SfifbSiJ 2 : 1 7 x 7 -;MfcKilil«r¥^T 2 . 

2 fisawrs s>s/* p^>^ ->*i>i7 x [0044] 
c*«J!sa;ii lee, «ffcjS9 3 ic, B*Eafti*«K* m 1 ] 
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13 : TtB-SSS (XIV) -CgSftiWOn= 1 W 
±<DJ&#*# 8 2BS%, n©¥^ffi*W. 0Tfe57 
x7-/l//#7-y*8Hg (*§£S3fil 0 6, 8tfb£8 
0°C, M)llfb^I^tt^tt^Sp D p«^v/;l/7 5 
8) , 

5<i^wr57x/-;i/77;i/+;i/mii Ma^fai 

7 6, «fbS7 0°C, H#{b^tt^£ttl(fgp a p£=l^ 
^XXLC) SfiiSLfc 

[0 04 3] figfbflEiiftJ i: L T h U 7 x xyl/*7. 7 W 

P -^>v**y yt<o\mK$M mti&mm 

l) , *->7U>^iJi:LTli, y— 7*'J'>K+->7a 

-tts^±SBp a p«A- i 8 7) , mw&mtisTW- 

«2 5. Oftm, J±Hffi«3. 3mVg©«tt» 

Si->y*, i6^J^LTex7x/-;l/Aiy7uA{t:x 
tf+^atlB (xjd«*S/tBB6 : ft£{fc¥I*«aS£a« 
&p a p£ ESB-400T, X#*S/3« 3 7 5, SWb* 

8 0°C, HJR$fi4 8M«%) , =»{fc7 * 

tjnodas) , *-#y77 7^ (=a(b¥*s#a 
iip a p«MA-i oo) ^ffliLfto cne^n^n 
$ i ~m 2 ic^-r m*Spt«^ u sitse 8 o °c, m 
mmrn 1 o^fft'D-^Mi^^, mmm \ ~ 1 

0RtfJt«SHM l ~ 4 ©x4?*S/«B/»g*m«fHBb 

fc 0 ft*>, »i, 2* rz-gm&fti »?rtc7i 

-;WtJH§©, (B) «fbW£flit>©M%*jjvro 
[fb3i] 



IMjlg) 




(XIV) 



9 § 


* ftS 




1 


2 


3 


4 


5 


6 


7 


8 


9 


10 




85 


85 


70 


70 


70 


55 


65 


50 


50 


50 








15 


15 








15 


15 


15 


x#4-^*&3 










15 
























20 




20 


20 




X7K**>««5 














20 






20 


xjK*->«»6 


15 


15 


15 


15 


15 


15 


15 


15 


15 


15 




48 


29 


48 


27 


28 


29 


27 


28 


25 


26 


«<b«2 




82 




30 


29 


32 


30 


31 


11 


29 




















5 




H<tffi**iJl 


3.6 


3.0 


3.6 


3.0 


3j0 


3.4 


3.4 


3.4 


14 


34 




5.0 


5.0 


5.0 


5.0 


5 JO 


5JD 


50 


5.0 


5.0 


5.0 




ID 


2.0 


2.0 


2.C 


2.0 


2.0 


2.0 


2j0 


2.0 


2.0 




ZJ0 


2.0 


2-0 


2.C 


2.0 


2.0 


2.0 


2.0 


2.0 


2.0 




4-5 


4.5 


4.5 


4.5 


45 


45 


4.5 


4.5 


4.5 


4.5 




918 


935 


90S 


871 


953 


991 


973 


976 


869 


959 




85 


85 


85 


85 


85 


85 


85 


85 


85 


85 




0 


0 


0 


0 


0 


0 


0 


0 


8 


0 ! 
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[0 0 4 5] 
[312] 



*k a 






i 


2 


3 


4 




85 


85 


B5 












85 




15 


15 


15 


15 


aft mi 






41 






49 




7 


52 


«<b**4 




82 






Steffi** 1 


2.0 


2.0 


JO 


3.4 




5.0 


5.0 


5.0 


5.0 




2.0 


2.0 


2£> 


2.0 




20 


2.0 


2.0 


2.0 




4.5 


43 


4.5 


4.5 




918 


1102 


916 


944 




85 


86 


85 


85 




100 


100 


15 


100 



10 



[0 0 4 6] rmbrcmmn. ttmio^^ymm^. 
mm&mtincDfmii., v^y^rm^m.^n'o. & 

SrSfi 1 8 0°C, f&BEtl 6. 9 M P a , ®{fcB#P^ 9 0 

(1) x;H7;b7D- (iftftttcD^HO 

EMM I - 1 -6 6lcm£rcZ'W?>l'7u-fflmf8£ 

u mmm (cm) ^*46fc 0 

(2) «ttC«) 

2 00mm (W) X 2 0 0mm (D) X 2 5 mm (H) 
<D±Mt2 0 0 mm (W) X 2 0 0mm (D) X 1 5m 

m (h) (orm^r^nmy u-mfemw-WL&m*m 

VT, ML/-;^ (x^i/jSI3gfi)cJB^) 5g£l 
8 O-CJCtoiSL/cTli^^C^CO-ti:, SWi&C 18 30 
OtlciP^U^S^fflCT, <WB7 8N, Wt^9 
0#cD^ftT«^L, 7^7.T«p n p(DMg (m 
m) Rtf&g (mm) «£LT, (mm) 
£P3ffi7n-£Lfc 0 

o) m*mm 

^x^ism^Btinztmm&ttT'mm 5 0 m m x 

J¥£ 3 mm(DP3«{e^ U S%Bi£m%lc -7 3 7 D SfiE 

(4) g&7j<5f5 

±,iB (3) T«LfcR1g^±ffi^T-MtL, 8 5 40 
TC/8 5 %R H^ftTT' 1 6 8B$PaM^U Wmim 
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(5) f7 7->7M 

L 0 C (Lead On Chip) <#ii<D 4 2 7 P -< U - K7 U— 
A±IC8. 6mmX15. OmmXO. 2 8mmJP<Di/ 
U 3 - y f - >y 7£J§fc L fc, U - F 7 U- A ± ffi 6 / < 
>y 7±ffi $ HOMWt 0 . 2 2mm, ^ >y TTffifr 
^/^7t-^TIiTOfW0. 2 8mmCDTSOP 
(Thin Small Outline Package) $\ ±fB£ftT*fi)tJ£L 

/co *y 7->7 h{CO0->Ttt->7 h*2 0 /t m*85*fi 
iff. 2 0 nm&L±1ttt£Lrz. 

(6) jp-f K58£« 

±fg (5) tUltTSOPSrffi^T, V7hXtafflS» 
H (V7f-v7tSPR0-TES T 1 0 0g) tc J; 

•j , ms. i o o k v, mm 1 . 5 m Adttfiiii 

*ffV\ SS0. 1 mmllhOl^ h*<Dfg£©*f&£ti 

(7) 7-1-^-77^-7* 
^U-K7U-A±fC5. 8X5. 8xo.3mmJp£D 

fva->i-y7%mmi,rzftB-*&2 4x24x1. 

4 mmj?cD2 1 6 pQ F P^yf—i? : 2 7 (im 

4. lmmS> 8 0/im^yKtf7f) %X^-> 

&nrcM.y fr-VttV 7 hXffiS'JS^B (V7xy7tt 
SPRO-TESTl 0 0® ItiO, fElOOk 

X7-C-7M (Mtnfi) / <&MW) (miL%) *mm 

(8) BJ'J7n— *7-y7tt 

4 2 7n-<U-h*7U-i i ±lC8 X 1 0X0. 4 mmJp 
©'>U3->f-y7'*1S«bfc^}BTfte2 Ox 1 4 X 
2. Ommfii(7)8 0 p Q F P/Wy-T^xtf^ffilg 
f$.Btinzm^T±M&{t-T-f£BL. ®t>nrc>Sy>r- 

v*. 8 5 r / 8 5 % r h -em>a>$ rai»8i«yi%tT ^> 

I R U 7 D-^iStC «fc *) 2 4 5 X./ 1 5 #<D&#T* 
U7nH^£froT*7v70#to&BgffiU 7^-y 

[0 0 4 7] 
K3] 



(14) 
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[0 0 4 8] 
[£4] 



25 



26 



jag | 


ft ffi « 


1 


2 


3 


4 


5 


0 


7 


8 


9 


10 




127 


100 


122 


107 


89 


116 


114 


113 


111 


112 


P3$7R-<mm) 


95 


86 


92 


85 


80 


89 


90 


87 


86 


88 




BO 


81 


81 


81 


80 


80 


80 


80 


81 


60 




0.21 


019 


0.19 


0.18 


0.20 


0.19 


0.19 


0.18 


0.19 


0,16 




&ft» 


A» 


ft if 


a» 


S<fr 


B» 




S» 


fit* 


a» 




0/1 0 


0/10 


0/10 


0/10 


0/10 


0/10 


0/10 


0/10 


0/10 


0/10 


W-a«7<-7*(W 


i a 


21 


19 


2.1 


2.8 


1.9 


19 


2.0 


2.0 


10 




72h 


0/10 


0/10 


0/10 


0/10 


0/10 


0/10 


0/10 


0/10 


0/10 


0/10 




96h 


0/10 


0/10 


0/10 


0/10 


0/10 


0/10 


0/10 


0/10 


0/10 


0/10 




I20h 


1/10 


0/10 


1/10 


0/10 


0/10 


0/10 


0/10 


0/10 


0/10 


0/10 



as 


it $ 


it m 


1 


2 


3 


4 


*/>V7A7E-Cem) 


78 


84 


104 


122 


Ht&7D-<rnm] 


82 


71 


82 


91 


MBttBK 


65 


83 


79 


78 




0.24 


0.20 


0.22 


0.22 


f?7 % >^ft 


*a 


*a 








10/10 


7/10 


1/10 


0/10 


7<*-X«7<-7*(«) 


94 


6.5 


4.1 


3.2 


72h 

B'W-tfc* 96h 
I20h 


10/10 
10/10 
10/10 


0/10 
6/10 
10/10 


0/10 
0/10 
7/10 


0/10 
3/10 
10/10 
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[00 4 9] S3Rtf 4lCl.e.n5J;^tC, 

(B) Jgik^fflfTV^SSIfiaj 1 ~ 1 



<-8t 
0 



&<sns 0 *#ic (b) mitmmtLTmtmzzwm 

(B) «{bJW*^S*^it««i~4t?»±, HttM2:it 
SLT, 1-'V7i/7Y, ir^Fia 7-r+-x^-< 

~7\ t U 7 D-ttOI,>f nfrK35^)T^S. 
[0 0 5 0] 

IC, LSI 55F£>W?Wfi*§t±fntf, TSOPW 
5 ftrfSoSffiUSS!; < •> S^tiB^T t f - -y 7v 7 



[ffltfJB] ¥^cl 4^63240 (2 00 2. 6. 2 
4) 

[#SHfiE2] 

\mttmm%\ 0030 

[«IE££] ££ 
BfiErtS] 

[0 0 3 0] *^lc43^Tffll/^tX-5 (D) fttflftft 

en*.*** ^*v"j*, ^->y*, 7;u^ 5; 
'J 7 a, KftSSR, iltil, §ft7yu~. gft** 

wmfzti. ens© 1 a*#ffl7?fflt^T«> 2aw±* 



WtiK fcfrTfc, «3fi^fgMO§i£>£{4jg 

^P>(4^Xf4^{Cjfit^*WSbv> 0 (D) ftMH 

T7 0SS%JiU:!b<ff*L<, 8 0.fttf%J:!)$< 9 5 
8H%WTtf * t) ff* UVo 7 o :lU%*$m4§W_Z 

tf*tt§iE3] 

[ffilEtt^SSfte] qstm 
[«liEW*JIB*] 0 0 4 1 
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(.mmm 1 ~ 1 o, j±««i 1 ~ 4 ) x^*^^ u 

T, 

->Hfffi§ (x#*S/3fii 9 5, $Kfb£6 2iC\ fi£{b^ 
IlStti^tt^iSp^ ESCN-190), 
x^+>'^B§2 : is is p ^ y ft ->"x y %' x#:£ j/ffifig 

^i^^atM^H p - 7 2 0 0) „ 

x^^B§3 : trx7x/-;l/A^x^+-><tB§ (x 
^->Si4 6 8, mt^6 4X, i/\^yy-if^i/\s 

i?y&j£mm&8,%E- 1001) , 
x#*S/«Hfi4 : tT7xx;l/#tSSx#+i/jS)lg (xjH 
*">Sfil 8 7, Hu&l 0 6°C, ^^W^U'; 
>$3£*±§«p£ Y X - 4 0 0 0 ) , 

SB 2 4 2, MAI 1 9t, 3rH»<b¥«a££tt»iaffi 
SYSLV-1 2 OT E) fcffl&Lfco 
[¥gi*i§IE4] 

raiEj««»&] mmm 

MiEW»JSB*] 0 0 4 6 

MIE^S] 

[ffiEp^] 

[0 0 4 6] ftttLfclQtft. tt«W©X#*S4MBrt 

SiBS 18 01C, figmffi^j6. 9MPa, sft«pra9o 
^©^T'tfofco tfc, ftSfbttl 8 0°CT*5^pSff 

ofco i¥ffiiigm^*2(c^-r 0 

(1) ^W7/b7P- (jJitifittOfg© 

EMM I - 1 -6 6fcmvrcZ'U7)\/7V-fflfem& 

U ^Sg^ (cm) ^*i6rco 

(2) Ri70- (»a»ttO}§«!) 

2 00mm (W) x 2 0 0mm (D) X25mm (H) 
<D±'Mt 2 0 0mm (W) X 2 0 0mm (D) X 1 5m 
m (H) OTfJ*lfr5P3«7D-8l!ljeffl^^^ffl 

v>t, ffMbfcas &x*ismmmm®) 5 g *i 

8 O'ClciPjKlLfcTSOl'^SPlcO-a-, 5#ftfc, 18 
0°C\c1)UmLrc±m*fflCT, ffiM7 8N, gg{tBt^9 
0#€>&ftT*ffifSfi)^U /4^T«p a p<Dfi@ (m 
m) Rlflg& (mm) fciJ&LT, ^O^tfi (mm) 
£P31S7n-,bLfc„ 

(3) mmmm 

*$*is®^m&wn*±Mtm3kftT-wm. 5 0 mm x 

JS«3mmOP3fik:j«}gU TOI^IOaTDll 

(4) ©7]s^ 

±sB (3) •pjSJBLferai6*±E*ffTa«fkL» 8 5 
t/8 5 %RH^ftTT- 1 6 8«fl> %Bij% 



(5) f-vfi/yvm. 

L0C (Lead On Chip) «jg<D4 27n^»J-F7b- 
A±tC8. 6mmxi5. Ommx 0. 2 8mmJpcOi/ 
•j3-yfy^ff«Lfe, U — F 7 U- L±Mfr h > < 
>y 7±ffi£ T'Oimfrtf 0 . 2 2 mm, f7 TTEfr 
6^7^-: Soffit -pOJSfttfO. 28mmOTSOP 
(Thin Small Outline Package) £, ±IE^ff T'filcJg L 

/Co ^>y7*v'7htOV>Tl±i/7 h»2 0 |im*S5;6 
$?, 2 0/tmJ-X±^ai:Lfc„ 

(6) $4h'83£& 

±13 (5) tlilUT SOP»T, V7hX«SJ^g 
H (V7T7MSPR0-TE ST 1 0 0i) {c J; 
0, BEE 1 0 0 k V, aSS 1 . 5 m A <D&# T?j8«EK 
figO. 1 mmWiC*-!' F©fg£<D*r&£& 

L/co 

(7) y^-v-x^^-ya 

^■J-F7U-A±lC5. 8X5. 8x0.3mmJf(D 

z/V3->*y7*mm,i,rzft&Tt&2 4x24x1. 

4mmS©2 1 6 pQ F Vrty'r—i? (^ : 27(im 
S, 4. lmrai 8 0(im^"; KfcT-y?-) *X#*^ 

1PR0-TEST1 0 0SD tit), «JE1 00k 
X7*-7fl «n*) / (^MS) £«y£ 

(8) B 'J7D-# 

4 27n^'J-F7U-A±(C8 x 1 0 x 0. 4mmJ¥ 
©•>Ua-y^-y7**JS«Lfen^ffi2 Ox 1 4 x 
2. 0mmfaO8 0 p Q F P/W^-v^xtf^^gg 

i?% 8 5 X/ 8 5 % R H T*m^BSBg^«!iS%fT^ fc 
ft. I R U 7 a-^Stc «fc D 2 4 5 X/ 1 5 #©£ftT' 
U 7 a -fflFI^rfT ot?77^ <DfcU8*SS35 U ^77 
* %£A-y * - < <y ^r-^T'lf ffi L fee 

[#«*IjE53 

[ME»ft^a«] 0 0 4 9 

[0 0 4 9] a3Rtf4»Cjl.5n%«fc5KU 
^LTV>§ (B) Sfk^fflV^TV^HSg^J 1 ~ 1 0 

n ^■y7''>7h*«v^rnt.affT*o, jp-tkojs^ 

t>a<, 7-i'-\r-x7i'-7 p t/h$<, aU7P-ttt 

tsn^o «ft (b) mtfflf$.fttLxffim2*mm 

UTl^5H»J2Rt;4~l oara 'J7a-^ {c@tir 
l/>5„ CinJtWbT, *^«C^LTV>S (B) Sit 
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